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MATEMATHKA 
Akayemuk WH. M. BAHOrPAJIOB 
O ®YHKIMM C(s) 
A Hales HOBYIO OWeHKy Aa Gilet it): 
C1 + it) =O((Int InInt)*>) (1) 


(t >to, rue tp — MocTaTOUHO COosbioe MocToAHHOe > 1). 
OTa OWeHKa ABIACTCA CEACTBHEM HOBOM OMeHKH IA CYMMBI 


Sl gar: iy ee 


axx<b 


rye pH weloM n> 7 BBINOJHeHbI YCJIOBHA 


6 Nee 1 GR 279 im Re 6 gat Be Pe leak Os SSO 


Mmeuxo, npu a> (4n)®" ana cymMbl S aA noJyuus OWeHKYy, KOTOPy!O MOX- 
HO IIPHBeCTH K By (OyKBaMH C, Cy, Cg,... OOOSHAYAIOTCA AOCOJIOTHDIC _NO- 
JOXKUTEJIbHbIC MOCTOAHHBIC) 


. 
“ cone CHET: 
| iS | <eé In-ng! — winn . 


Oneuka (1) u Apyrve aHanorugHble eH OWeHKH, Nosyyaemble foq06HbIM 
Ke MyTeM, BJeKYT 3a CcOOoIO yayuMeHue pxAJa OOMIeH3BECTHBIX pe3yJIbTATOB 
TeOpHu pacripeyemeHua mpocTHrx ances. Hanpumep: C(s) =¢(o-+ it) He umeer 
HyseH B OOacTH 

Ce 
(In ¢ In In £)’/s 


a2 1 


CooTBeTCTBeHHbIM 06pa30M yJIyullaeTCA WM OCTATOUHbIN wIeH B AaCHMMTOTHYEe- 
CKO dbopmyvie Aa uncna z(N) mpocreix yuces, He npepocxofamux N, uT. 0. 
Merox, IpHMeHeHHbIM MHOIO K BBIBOLY OWeCHKH WIA CyMMbI S, ABJACTCA HEKOTO- 
PbIM pa3BUTHeM MOeFO pex*Hero MeTOa. OH MOXeT ObITb C YCMeXOM MIpHMeHeH 
M K BbIBOJAY HOBbIX OICHOK JIA TPHrOHOMeTPH4eCKHX CYMM, NpHHaviexKaulux 
6omee wupoKuM Ksaccam. Iloqpo6Hoe u30%xKeHHe MOHX HOBBIX Pe3yJIbTaTOB 
6yeT avo B Apyrom mecte. 


Maremaruueckuit wucTuTyT um. B. A. Crexnosa Tlocrynun0 
Axkajemuu HayK CCCP 31 X 1957 
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Jloxaagn Akagemunu wayxk CCCP 
1958. Tom 118, Ni 4 


MATEMATHK 


nN. fr. KOFOHHA 
O TOUKAX CrYWIEHUS MHO)KECTBA UHCEJI MAPKOBA 
(IIpedcmaeaexno axademuxom A. H. Koamoeopoeotm 10 VII 1957) 
I. Ilycrs «—mpowspombHoe uppallMoHambHOe ucO HHTepBasna (0, 1) 
GS (OREO, eee | ( 


ero pa3JloxKeHHe B apHipMeTHYeCKYy!O HeMpepbIBHYy!0 Apoob. 
Ilycts M (N)— MuoxecTBo Bcex YHCes %, [JI KOTOPBIX 


lim a,=N (N=1, 2,...); (2 
k> oo ; 
TOr Ha 
M= S\M(N) (3 
N=1 


€CTb MHOKECTBO BCeX HppallMOHaJIbHBIX uNCe UuHTepBasia (0, 1) c orpaHH 
YEHHOM MOCJeOBaTeJIbHOCTbIO HEMOVJIHbIX YaCTHBIX Gp. 

O6o3HauumM yepes L (a) HH2KHIOIO TPaHb MHO2XKeCTBA BCeX eHCTBHTCJIbHBU Bt 
qucesll C > 0, AA KOTOpPbIX HepaBeHCTBO 


p | c 

%— —— 5 4 

Saran: ( 

WMeeT O€CKOHEYHOe MHOXKECTBO PelWeHHH B IeJIbIX WHCax g >O, p. 
Kak ussectuo ((1), erp. 29), 


L(«) = : 


oo ([Q;,; Aptyr ++ -] + [0; Gage Gye oai- 5 a,)) 
i> CO 


Bpejem, Jia KpaTKocTH, O603HayeHHA: 


hp (a) = [Qr3 QArti,.- A aa [O; Qr—1, Ak—29+++5 ay], (6) 
h(a) = lim Ap (a). (A 
k> o0 


V3 (5), (6) u (7) caenyer, urTo 
LQ) =. (8) 


Ilycrb M,;(N)—munoxecrso snauenuii L(«) mpu «, mpo6eraroulem Bce 
mHoxecTBo M(N); Torga 


Mi = >) Mz (N) (9) 
N=1 
€CTb MHO?KeCTBO BCeX sHayeHHi dyHKunn L(x). Suauenua cbynkuun L (a) 


Ha3biBaloTcHh HaMH UNC NaAMH MapkKoBa, Tak uTo, HO 93TOl TepMHHOJIO- 
ruu, M; — muoxectso Bcex uncest Mapxosa. 
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O muoxectBe uncem Mapkopa u3BecTHO HeCKOJIbKO (paKTOB (cm. (7), 
tp. 121—182). Hacrosmasa pa6ora nocpauena Jambuelimemy uccweqOBaHH!0 
TPYKTYPbI STOO MHOXKeCTBa, TOUHee, ero NOAMHOxecTB M, (N). 

Jlemma. Ecau {Rn} —nocaedosamervnocms Homepoe Kpatinux mecm 
ucna N 6 pasaoscenuu «a, «€ M(N), mo npu N = 2, 3 


h(a) = lim A, («) = Fim Ay, (a). (10) 


k> oo n+ co 


Teopema 1. Muaumanonaa mouka mnomecmea M,(N) (N > 2) 
AMBANCMNCA MOUKOU CeYujeHUA aMO20 MHODNCeCMeEA. 
JLokasaTenmbcTBo. Kak uspectuo ((!), crp. 33), mHoxecrso M, (N) 
é ay b tom 
cojlep2kuTca B cermente [(V2+4N) 2, (N2--4)—?], npwuem Konub 9Toro 
cerMeHTa NipHHawiexar mwHowectBy M,(N). Cneqopatembyo, tTpe6yetca jo- 
= € —1 o 
KasaTb, uTo uncno (N?+-4N)—? sapaserca Touxol crymenua Mz, (V). 


1) N >4. Paccmotpym BpIpaxkenve 
fe Y= 1N5, YN e+ 10) Ml, lose y< N+ 1. (11) 


Hs (11) cmeqyer, uro paBHOMepHO OTHOCHTeIbHO xX, Y B yKa3aHHOl o6a- 
CTH MMeeT MECTO PaBeHCTBO 


lim V, _(%, y)=N +2 (0; (1, N)] = (N24 4N)—"®, (12) 


1, m> co 


npHyem 
Vi,m(1s 1) < V2, m(% Y)<V1, m(N +1, N+ 1) <(N?4 4N)~", (18) 

|KakK 9TO HenocpecTBeHHO CJlekyeT H3 CBOHCTB HeIMpepbIBHbIX pobeu. 

Ilyctbh ¢ >O—st60e 3afaHHoe MpoH3BObHO Masloe ucsIO; Tora, Ha 


OcHoBaHHH (12) u (13), cymectrByer N, = N,(e) Takoe, uro upu l,m > N, 
AIA JuOOOK Mapbl xX, y W3 yKa3aHHOW OOsIacTH HMeeT MeCTO HepaBeHCTBO 


(N? + AN) —e Vi, m(x, y) <(N® + 4N) (14) 
Tlyctb, namee, (MN —2)—muoxectBa Bcex 4YuCeWI 
Brea (0F OppOs Ts: One 
ONpeseIAeMBIX YCJIOBHEM 
lL<b<N—2 (ke1). (15) 
MN (N —2) umeer MOULHOCTh KOHTHHYyyMa. 


Tlyeth lo, my > N,y—bukcupopanHad Mapa HaTypaJIbHbIX YMCeN; Tora, 
B cusy (14), 


(NOP ANY #02 Vi (el yy ON? AN (16) 
PaccmMoTpHmM KOHEYHYIO YHOpxAHOUeHH Yio CHCTEMY HaTy paJIBHBIX THCEd 


{N, (Ny ly Ni (lL, We V}=T (17) 


Mo’ 


WM HeKOTOpy!o OeCKOHEYHYIO BOSpaCTaIOWLy!O MOCJEMOBaTeMbHOCTb {fp} HaTy- 
PaJIbHbIX UHCe UM ONpeAeMM 4HCIO % pasJIO*KeHHeM 


a= |) D1, De, Seis, bi, bi, Opes sey by; ihe D1; bo, OPTI) Dis, Dts, Oe rier aes b, T, “ | = 
(08 ante aes ean (18) 


a € M(N), w MHOxKeCTBO BCeX TaKHX % HMe€eT MOWIHOCTb KOHTHHYyMa. 
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Tlanee ¢ MOMOM{bIO paccyX/[eHHA, OCHOBaHHOTO Ha TOM «Ke Ufee, YTO IT 
B (2), ycraHaBsuBaeTca, 4TO BCe 9TH 3HaveHua L (x) pasJIMUHbI HM pacnowcy 
il 1 
VN2P+4N > YN®44N—e 
BeIMBOCTh TeopemE! mpH N > 4. 
2) B cnyyae N=2 unmu N=3 cnupaBefIMBOCcTb TeOpeMbl YCTaHaBJIkg)' 
BaeTCH aHasIOPMYHbIMH paccy2KeHHAMH, TOJIbKO COOTBETCTBYIOUIMM O0pa30.j& 
MCHAeCTCA BH] MOCTPOCHHbIX YHCe &% H CYLECTBeEHHO MCHOJb3yeTCA JIEMMAa. {Ff 
Teopema 2. Maxcumanonan mouxa (N? + Aye muHoocecmea My, (Nj y 
(VN > 1) seanemca eco usz0AUpoBaHHOu mouKol. 
Il. Teopema 8. MaxcumancHaa mouxa ceyiwenua muHoocecmea My, (35 


XKEHbI B C€PMeHTe | |. oTKya H culeqyeT cmpéit 


2 
asHa ————. . 
P 65+9V3 | 
Jloxa3sateabcTsBo. VUespecruo ((1), cTp. 33), 4ro mpaBee HCE 
22 a 
——“"____ waxoquTcad efHHCTBeHHOe WHCIO ——= MHOxecTBa M, (3). Tlostomy 
65 +9V3 V 13 
MOCTaTOUHO + YCTaHOBHTb, YTO B UpOH3BObHO MaJIOH OKpPeCTHOCTH UHCJi 
an 
65.95 COJepXKUTCH KOHTHHYaJIbHOe NOAMHOXKECTBO MHOxecTBa M, (3). 


Ilycth {m,} uv {n,} — Be NpOw3BOMbHbIe NOCMeQOBAaTeJIbHOCTH HaTypaJb Js 
HbIX UMCe, CTPeMAIHecAd K oO pH k—>oo; Torgqa AIA uncna x, onpezels 
JIA€MOrO pa3JIOKeHHeM . 


a=[0;(1,2).53, 3, (2,1), . (Ls 2)in,» 39> 3» (2; 1), (5 2), 3. 8. (270), i 
== (03:07, Gaye i], ere wie 19m 


— 


Ha ocHoBaHuy (6), (7) u (8) HMeIoT MeCTO paBeHcTBa 


x (2) = 1B: 2 1), 3s ye (20)8 
et gle 22 
") (@) S32 ® Gee oy ay 


L (2) (21k 


IlycTb, amee, 


U1, m (ee y) == [3; (Z Ore x] + [O; 3, (2; Des y), <x, y <3. (22) 


Hs (20) u (22) cnenyer, uTo B nupsmoyroubHnKe [1,3; 1,3] umeeT mecTo} 
PpaBeHCTBO 


jVianter Ogre bx y) = | (23) 


if m-> oO 


PaBHOMEPHO OTHOCHTeJIbHO x, Y. 
__IlyctTb ¢—npousBoubHO Mase MOJIOX%KHTebHOe YCNO; Torga, B cuay | 
(23), npn 1, m>>N = N(e) OyayT uMeTb MecTO HepaBeHCTBa 


A—e< U1, m(X, yoAte, lew 3k (24) 


Ecaw lo > N — mo6oe ukcupopannoe HaTypasbHOe “CAO, TO Wit Bcex 8 
MOCTATOUHO OOJbIUHX Mo (Mm, > N) cymma 


; 1 1 td 
0; (2,1),, = : —|= =, =) 
[2 De F]+[%22 De Z]=U,, mle» +)—3 25) 
ABIAeTCA BoOspactatomel dyHkyvelt B B CHMy COOTBETCTBYIOWINX cBOficTB | 
HeNpepbIBHbIX [Wpober. 


[Ipequomnaraa 1) H mo BbIOpaHHbIMH yKa3aHHbIM BILE O6pasom, paccCMOTpyM 


CHCTEMY 
ule 2)1 3, 3 (2; 1) 3 =f (26) 
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MHOxecTBO IN (2) Bcex uncer 8, onpeyenAeMbIx ycJIOBHAMH 
B = [0; by, 0y,..., Op,..-), 1d, <2; (27) 
(2) — MHOxKecTBO MOLHOCTH KOHTHHYyMa. 


BepA MpoHv3sBoJIbHy!o NOcMeqOBaTesbHOCTh {t,} HaTyPaJIbHbIX UHCeJ, cTpe- 


sILyIoca K OeCKOHeYHOCTH pH n—>oo, Kaxknomy 8, 8 E€IN(2), conocraBum 
co «, «€M(3), ompenesmsemoe pa3zioxKeHHeM 


Meh D UR, PYRE BG Oy, Os: Doscsah st Das One ae 
ptt OL Ed wea Osler en OO ania ean|: (28) 
HomwKecTBO EF = {x} BceX TaKHX &% MMeeCT MOUJHOCTb KOHTHHYYMa. . 7h 


C momollbio paccyKeHHH, aHnasIOrMYHbIX MpPHMeHeCHHbIM B MpeAbiyuet 


2 (8) mpu 6 EM, (2), 


My (2) + Me (2) = M (2), 


i v, (8) 4 $, (8) — MoHOTOHHBIe (yHKuHH B; OTCIOMa BbITeKaeT, YTO MHOXKECTBO 
cexX TaKHX 3HayeHHi L («) HMeeT MOULHOCTb KOHTHHYyMa. Bce 9TH 3HayeHHA 


@ ape 
aCHOJIOKEHbI B MPOH3BOJIbHO MaJIOH OKpeCTHOCTH YHCa —- = ————, 
A 7 965-F OV 3 
TKY a HW CuleyeT CipaBeAIMBOCTb TeOpeMbl. 

pee: 
Teopema 4. Muxumaaonan mouxa (N?-+-4N) mxnoowecmea M, (N) 
6anemcaA moukoti muoocecmea M,(N + 1) npu N >3. 


Tlocrynuuio 
PAN WAL Di 


ILMTHPOBAHHAS JIATEPATYPA 


1 J. F. Ko ksma, Diophantische Approximationen, Berlin, 1936. *? AFT. Koro- 
ua, JAH, 78, Ne 4, 637 (1951). 


Jloxnayo Akagemun nayx CCCP 
1958. Tom 118, Ne 4 


MATEMATHK 
H. HW. MO3)KEPOBA 


rPAHHUHbIE CBOMCTBA TAPMOHHYECKHX ®YHKLHH 
B TPEXMEPHOM TiPOCTPAHCTBE 


(IIpedcmaeneno axademuxom C. JI. Coboanesoim 31 V 1957} 


B TpexMepHoM mpoctpanctse x, y, 2 paccMaTpuBaeTcs KOHeYHad OOJIacT 1 
orpaHiyennad JocraTouHo ragkol mopepxuoctpio S. /lna sro oOnacTH pye 
marorca sayaun JIupuxme u Heumana. Mbr uccilemyemM Bompoc: eCJIM H3BeCTHD 
aucbbepentivaJIbHbIe cBolicTBa (byHKuMH f, TO KakHMH AMdepeHunabHbI 
CBOHCTBAaMH OGJlaqaioT (yHKUMH UW HW UV, SABJIAIOULMeCH peUIeHHAMH 3aat 
Jupuxue | 

Au=0, t\=f 
usu 3ayqaun Heamana 
Av=0, | =F. 
S 

Tlepppre uccylehopaHus B 93TOM HallpaBlenvH mpHwHadexat JInxTenuiterfl 
Hy (8) uw A. M. JIsatyHospy. Pesyabtatp: JlamyHoBa pa3BHTbI B padoTap 
H. M. Ttoutepa u X. JI. Cmommuxoro (1); yka3aHHble aBTOpbl OKasaJie 
CuleyIOulve TeOpeMB!: i: 

Teopema A. Ecau noeepxnocmo S Oocmamouno enadkaa u f oepanu® 
ueHa Uk UMeCM O2PAHUYeNHole NeNpepoleNole npouseodHole Oo nopsdKa | (l > OE 
npudem npouseodnole nopsdKa | npabuAbHO HenpepoieHol Cc noKkasamese.® 
K(O<A-< 1), mo pewenue 3sadauu J[upuxae o2panuueno u umeem oepanudven 
Hole Henpepolenble npouseodnole Oo nopsdKa l, u npouseodHole nopsdoKi 
lL npasuarbHo NenpepolgHol c noKasamenem ', 2e0e OCW OA< 1. 

Teopema B. Ecau noeepxxocme S Oocmamouno enradKasn u f oepaHnuwe 
ueHa U UmMeeM OePAHULeHNole Henpepolenble npouseodHele OOo nopsdKa © 
(1 >0), npuswem npouseodxele nopsdKa | npasuabHo HenpepoleHbl C noKasa 
menem h (O<h<1), mo pewenue sadauu Hetimaxa oepanuuexo, umeen 
OepaHuuenHole Henpepolenble npouseodneie Oo nopsoxa 1 +1, u (l+ 1)- 
APOUZEOONbIE NPABLALHO Henpepolenol C noKasamenem WV (O<'M << ])). 

Mbt pactipocrpansem cibopMyiMpoBaHHble pesyJIbTaTbI Ha cwryuali MeTpAy 
ku Ly (1<p<oo) B Tepmunax knaccos WYH™ (Mf; D), B uacrHocTu He 
CKOJIbKO YCHJIMBaA cyyall p = oo. 

Onpexenenne |. Byyem rosoputp (*), uro usMepumas onpesenennas 
Ha BCeM IpocrpaucTBe RK, ynkuna | (x1, %,..., X,) ApHHaanexnI 
K Kmaccy ie (M), r>0, l<p<oo, ecam ona yfoBmeTBopseT cue 
Ayioulemy ycsosuio. IIpeacrapumM r B Bufe r=r+a, rae r —wenoe, 
O<a<Il. Oynkuna f wHTrerpupyema c p-l crenenpio na R, Bmecte cc 
CBOUMH OOOOUeHHBIMA 110 Co6onesy (1) YacTHbIMH MpoHsBOZHbIMH 10 x4) 
AO f-roO NopaAyKa BKJNOUWTeNbHO. Kpome Toro, mpow3sBogquad Off one yo- 
BJIeTBOpHeT HepaBeHCTBY 


Il a7 fat, 5 x5) oT cs ee 


ox! r r { 
1 Ox Ox, 3 
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MY 


A" f (Xo -- A, Xo, ..., X,) OF (x1, Xa, «y Xp) : 
E f ee A MWA = Oaoceel nO) 
Ox) Ox} L 
p 
Ecam (yHKUHA NpHHadexut Hoy HP BCOX =. 022" ls avsaug, Jdsu Om ONGEM 


OBOPHTb, 4TO OHA I pHHagexuT HY (M). 

Ompegenenue 2. Ilycts D—o6nactb n-mepnoro mpoctpanctra Ry 
OUCK (Xj, X,..-, Xn) u D’ —o6sacTb, 3ambiKaHve KOTOpOH npHHanmexuT D. 
yeM Ha3bIBaTb fl-MepHbI BeKTOp .2 JONYCTHMBIM, cBuraioujum D’ 
lipeqenax D, ecu sce Bextopp th, rae O<¢t<1, cypuratot D’ B mpere- 
ax D. Ilyctb r — neoTpuitatembHoe yesloe, O<ca<1 un M —nonomxutTearb- 
ad KoncTanta. Byyem ropopHtTb, 4ToO (byHkuua f, onpegzemennaa ua D, 
puuHawnexutT K Knaccy WYHY (M; D), ecm ona wHTerpHpyema B 
-H CTeleHH CO CBOHMH OOOOUIEHHBIMH NMpOM3BOAHbIMM (CMeIUaHHbIMH HW HeCMe- 
aHHbIMH) JO NOpsKa * BKJIOUMTeIbHO M eCJM JIA BCAKOH YacTHOH mpons- 
OWHOH nopsykar 7‘ (CMeIUaHHOli HIM HECMeLUaHHOM) HMeIOT MeCTO HepaBeHCTBa 


[PO mm +h) — FO (m) |, = 


=(\ Fn +.) — FC) Pam)" < MIA, O<a<h 


(D') 


[f° (m+ A) — 2F (m) + FO (m—H I, = 


=( \ | fm £ A) — 2f(m) + Ff (m — Ah) Pam) < Mih|, a=1, (4) 


(D’) 


quan seex D’'€D wu pseex onyctumprx A. YcnoBuMcA CUYMTaTb, YTO pu 
O<e<1 WHS) (D; M) = WYP ASD; M). Ananorwuno onpenensiotca 
KACCHI Vee (M; S) dyHKuni, 3afaHHblx Ha ToBepxnocTv S. Mbi ne Oysem 
{UX ONpeWeIATb WIA KpaTKOCTH, HO 3aMe€THM, UTO B 3TOM CJyyae pH «= |, 
Tak »Ke Kak pH «<1, B ompeyemenve (yHKUHH Kslacca We ee Mess) BXO- 
UT HepaBeHCTBO, aHasiorMuHoe (3). 

Heapema i. Hycmin.S Gwe H” (M,), FEWL oH”? GS), 
M>0, M,>0, 0<a—Il/p<1, r yene, |< p<oo. Toeda eapmonu- 
4ecKkad ynKyun, pewanuwan sadauy Jtupuxae Au=0, ul, =f, npunadase- 
Boum « xaaccy WOH” (M; D), ede M<ce{M +1 Fleet npuiem C 


sasucum om D u p, Ho ne saeucum om M u | fl, (5): 
Dp 


eo pena 2) iycmoss GWE CMa fF OW it een Vis) 
M>0, 0<a—l/p<l1, r yenoe, 1x p<w. Toeda eapmonuueckaa 
Gynkyus, pewarnwana sadary Hetimana Av =0, 0v/dOn\, =f, npuxadaemcum 
Decrmccya wef) PISO ee 2 DY), ade M = cL{M + fle ys d> mpusem c 

Dp 
sagucum om D, p, %, Ho He saeucum om M wu |f I, (5): 

Ormerum pa6orpt C. M. Huxoapcxoro (°), T. HW. Amanoza (°) uw O. B. Be- 
copa (7), B KOTOPbIX aHaMOrvuHble pe3syJbTaTbI ObIIH NOJyYeHbI B Ccyuae 
Kpyra uM mouynupoctpauctsa. B cayyae p=oco HM Kora rpannunad (PyHk- 
wun f MpaByJibHO HempepbiBHa Cc NOKa3gaTemem «= 1, Halll pe3yJIbTaT He- 
CKOJIbKO yCHuIMBaeT cooTBeTCTByIOUIHH pesyabtratT JIamyHoBa, Tturepa u 


CmovIHILKoro. 
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Jlanee uccylenyetca pemueHve ypaBHeHua I]yaccoHa uM ycTaHaBJIMBaeTh 
cmeqyroulast Teopema: | 


Teopema 3. Ecau SEWS?H™, PEW OHO (MY: D), te 
u(x, y, 2)—pewenue ypaenenua Au=f npu ycaosuax ul; =O wh 


du/An|,=0 npunadasexcum x Kaaccy Wet ra 8, tee) Ey nr CV an 
M<c{lfl, ww) + MV}, npusem c saeucum om D, p, &, HO: He sacueny 
sp , 


om M u li wy: 


IIpu p = co 23Ta Teopema WoKa3ana B KHMre H. M. [voutepa (’). 
Kak cKa3aHO BbIIe, pe3yJIbTaTbI HaCTOAIMel CTaTbY WOKasaHbl JIA OON~O 
cTeli B TpexXMepHOM TpocTpaHcTBe, HO He MpescTraBseT Tpyfa pacmpocTpy 
HUTb MX Ha f-MepHbIM cayyan. [IpH NomyyeHuw MX MbI B OCHOBHOM Cue] 
BaJIH MeTOAY, H3I0O%KeHHOMY B KHure (1),—MeTOAy TeOPHH MOTeHHaa. | 
OrTmeTuM, 4TO Halim pesybTaThl npH «= 1, «~1/p (OHOBpeMeHHO) HE 
MOryT ObITb YCHJIeHbI, YTO BbITeKaeT H3 TeOpeMbI BslowKeHHA C. M. HuKkomp 
cxoro (*) H Toro o6cToxTembcTBa (WoKa3aHHoro C. M. Hukoupcekum), 4 


npy «1 xaacc WOH (S) wn HST” (S) copnagaiwor u Bcakyio yHKIM| 
few ee (g) MOXHO MpOMOKHTb 3a 8 Tak, YTO NposoOsKeHHad PYHKUHS) 
pe rnb gte BF ) Rs 


Bcecoto3Hbili HHCTHTYT Tocrynuao 
Hay4HOll M TeXHHYeCcKOH HHPopMaluu 28 IX 1956 


WHTHPOBAHHAS JIMTEPATYPA 


1H. M. TwourTep, Teopua norenttvamta HW ee MpHMeHeHHe K OCHOBHbIM 3aqauaM maTeMael 
THueckoH dusuKH, M., 1953. 2C. M. Huxoabcecxkun, JAH, 88, Ne 2, 213 (1953)8) 
3C.M.HukoabpeKku i, Tp. Marem. uucr. um. B. A. Crexnopa AH CCCP, 38, 244 9813 : 
4C. JI. Co60 7e8, Hexoroppie npuMeHeHHa (yHKUMOHAIbHOrO aHaJIv3a B MaTeMaTHUeCKO, 
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Hos, JIAH, 88, Ne 1 (1953). 70. B. Becos, Has. AH CCCP, cep. matem., 20, Ne «i 
(1956), ® L. Lichtenstein, Encyklopddie der math. Wissenschaften, 2, 3, 1921. 


Woknann Akagemuu nayr CCCP 
1958. Tom 118, Ne 4 


MATEMATHKA 


B. ®. HAKOJIAEB 


NOJIMHOMMAJIBHBIE ONEPAWMMW B HEKOTOPbIX TIPOCTPAHCTBAX 


(IT pedcmaeaexo akademuxom A. H. Koamoeopoeum 19 VIII 1957) 


I. PaccmMoTpHM JIMHeHHOe HOpMMpoBaHHOe poctpaHcTBo E, Aaa KoTOporo 
BBINOJHAIOTCA CJIeRyIOWWMe AKCHOMBI: 

1. Qnemextamu E spasiotcA 2x-NepHolMueckHe, cyMMupyemple Ha [0, 27] 
|BeIILECTBCHHbIe (PyYHKUMH BeWeECTBeHHOrO apryMeHTa Xx. 
2. Cnomkenve 97IeMeHTOB E YW yYMHOXKeHHE SJIeMCHTA Ha BELLECTBEHHOE YHCJIO 
ompejlesieHb! OOBIUHBIM OOpa3omM. 
3. IIpocrpanctso E cojep2xuT BCe TPHTOHOMeTpHYeCKHe TOJIMHOMBI (MHOxKe- 
/CTBO 9THX NOJIMHOMOB OyeT OOO3HaYaTbcA Yepes T, a MHOXECTBO BCeX TPH- 
| TOHOMeETPHYECKHX NOJIMHOMOB TopsgAKa <n uepes T,). 
4, TipwuajviexkHocTb 9suiemMeHta K E 4M HOpMa 9JIeMeHTa HHBapHaHTHbI OT- 
-HOCHTeJIbHO T1pOH3BOJIbHOrO CABHra apryMeHTa, T. e. u3 f(x) €E cnenyer 
P+) €E uf (e+) ll=|/f | apa mooom t. 

5. MyoxectBo T pacnosioxKeHo BCIOAyY NOTHOB EB CMbICJIe CXOJMMOCTH 0 
HopMe (CHJIbHOH CXOJHMOCTH). 

Jlro60e mpoctpakcTBo, O6aatoulee TAKHMH CBOHCTBaMH, Oy AeT HasbiBaTbcs, 
|pamu kpaTkocTH, NpoctTpaucTBoM THia E. I[lpocreiwme mnpumepni: 


| MpoctparctBa C u ie (p> 1) 2n-nepvoquyeckux (PyHKUMH (C OObIYHEIM orpe- 
| MeuIeHHeM HOPME!). 
II]. Tlyerb Ey, n E,—npoctparctsa tuna £. JIunetinaa onepawua A,(f, x) 
| us E, Bp Ey HagbipaeTcA TPDHTOHOMeTPHUeECKOH NOMHHOMHAIbHOL 
onepanuehH NOpawKa nA (KOpoye, MOJMHOMHaIbHOM onepallvel), ecwH 
| OHa epeBowuT mpcctpancTBo Ey B NOAMHO*KeCTBO T, IpoctpanctTBa Ey». 

Jina Hopmpi || A, || suneinoh onepanuu A, (f, x) u3 E, B E, Oyyer yno- 
TPeOMATECA TakxKe OOosHatEHHe | Ap ||-?. 

III. Ilyerb M—nexotopoe nogmHoxectBo £,. Onepanua U (jf, x) us Ey 
B Ey HasbiIBaeTCH CKOMb3AMeH Ha MHOKecTBe M, ecu AA Kaxoro 
amementa f(x) MHOoxecTBa M sBbinotHHeTcA pH s0O0M f¢ COOTHOIieHHe 
U(j(x+ t,x) = Ui @), x +t) nom Ulf + t,x — 1) = UE), »). 

1 
Hanpumep, onepauua B,(f, x) = \ Kn (t)f (x + t) dt, rye Kn(x) — puxcuposan- 
0 

HbIH 3uieMeHT T,,—CKOJIb3Allad Ha BCeM MHOxKecTBe F;. Onepalusa, Tox Je- 
cTBeHHad Ha M (rT. e. ocTaBsioulad 9uemeHTbI M 6e3 H3MeHeHHs), — CKOVJIb- 
satan Ha M. 

IV. OcHoBHad PopMywa AAA TPHrOoHOMeTPHYeCKON NOWH- 
HOMHasJbHOH onepauwun. Jaa KaxkJOH JMHeEMHOH onepalun An (jf, x) 13 
E, 8 E,, oroOpaxatomeli FE, wa Tp, cupaBeyiuBa TpH s0O0M 3HayeHHH x 


(popmyvia 


om 2 
\, An (fF @ +t), x= t)dt =\ An (Sn (x +1), x4) dt, (1) 


rye f (x) — mo6oit snement Ey; Sp (x) = Sn (f, x) —N-A YacTHad CyMMa pAAY 
@Dypbe dyuKyuH f (x). | 

Yactupe cayuan. 1) Ecam onepauna An(f, *) SBIIAeTCA CKOJIb3 A 
nlelt Ha BceM MHOxecTBe E, (o6osHauuM 2Ty oMepanMio uepe3s By (f, x)), Th) 


| 

Bu Gs) = Baiswes: (2| 
Orcioa Nomyyaetcs, YTO KaxK dad CKOJb3sujad Ha FE, MOJIMHOMHaJbHaA One! 
pauna u3 E, B E, upeycrapuma B Bue 


21 
Ba(f, =\ Kai + tat, sul 
1 
rae K, (x) — pukcupopanubilt semenT Ty, (umennio, KG (X) = Be (— D,(x),—*)) iq 


2) Ecau onepanua A, (f, x) COBMmaqaeT Ha KaxKJOM 9JIeEMeHTe MHO?KECTBiE 
Tn CO CKOMb3AmIeH onepannet (“3 EF, B E,) Bn (jf, x), TO 


Bn (fr %) =~ An(f (x +t), x —t) dt. (4) 


Oy 
- 


B yacruoctu, ecu A, (f, x) copmamgaer Ha T, c onepanuei S, (f, x), T. em 
ecw A,(f, x) OcTaBAseT 603 H3MeCHeHHA SJIeMeHTHI Tp, TO 


27 


Su(f. #) = ge\ An (f+ #), x — 2) dl. (5)) 


0 


Ecau onepauna A, (f, x) NepexouT KaxKblit IIEMeHT ty, (x) MHOXKeCTBa T 
B CONPAXCHHBIM MOJIMHOM 7%}, (x), TO 


27 


Sn (fs x) = a0) An(F(e+ 2), x —thdt. (6)) 


Q 


V. QOKcTpeMaJbHbe CBOHCTBA CKOAb3AMeH NONMHHO® 
MMaJbHOH oOnepamwuun. 1) Cpequ Bcex NoMHOMMaJIbHbIX onepalMi 
An (f, *) u3 FE, B E,, copnafatomlux Ha MHoxecTBe 7, C WaHHOli CKOUb3AUeH Pl 
Ha BceM £, NOJMHOMHaJIbHON onepallueh By (f, x), HaliMeHbLy!o HOpMy uMeeT fe 
onepauna B, (f, x), T. e. 


B uacrHocTH, Cpe BCeX MOMMHOMHAJbHBIX onepauMit A, (f, x), coxpana- fl 
1OINMX MHOKeCTBO T',, HaHMeHbILyIO HOpMy Meer onepauua S,(f, x), T. e. 


[| Sn |] <I! An |. (8) 


AnaJoru4no Wid onepalHH, Bxoqaueli B (6). . 

2) Ilyctb An (/, x) ecTb ToMHOMMambHan onepanua us E B E, cosnayatw- 
mat Ha Tn CO CKOJb3xlleli NOMMHOMMAIbHOM onepauueli B,(f, x) (us E B E). 
Ilycrp MN (f) — nonoxurenbubii cbynkiwonan na E (ue o6a3aTembHO JIMHeHMHBIM), | 
oOnaqaiouli cBolicrBom WN (f (x + ¢))=N(f(x)) np mo6om ¢t. Ec M -- 
MPOHSBOJIbBHOe OrpaHHyeHhoe NOAMHOxecTBO EL, IpHyeM Takoe, uTo us f(x)EM 
culetyet f(x + ¢)€M, To umeer ecto HepaBeHcTBO 


F()—B, (f, x) I lFO—A4, Ol 
va NW Sa NA c 
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3) Bygem paccmaTpuBaTb HOpMbI CKOub3saielH onepanun B,(f, x) u3 E B 
JIA BC€BOSMOXKHBIX MpOcTpaucts Tuna E; wMeeT MecTO HepaBeHCTBO 


27 


Bo JE <I) Ba I& =) [Kn (é) | dt. (10) 


0 


| B uactuocT, || S, jl < || Snilk= In, THe Ln — kouctanta JleGera Aad OObIK- 
OBeHHOrO pala Pypbe. 

Sameuanne. [lepeuncienHpre pesysJbTaThl OTYACTH MpHMbIKaloT kK pe- 

yibTatam padot C. M. Jlosuncxoro (1) H cofepxaT B ceOe Kak 4YaCTHbIlt 

ayuaH pesybtatp ctatet (*) J]. JI. Bepmana, IIPHHHMaBlUero OTHOCHTEJIbHO 

poctpauctsa E, Kpome akcvom 1—5 jaHHOi craTbH, elle HeKOTOpoe fony- 

eHve O CTpOeHHH HOpMBI B E. 


Tlocrynusio 
16 IX 1956 


IUTHUPOBAHHAA JIATEPATYPA 
1c. M. Jlo3uuckult, JAH, 61, Ne 2 (1948); 64, Ne 4 (1949); 89, Ne 4 (1953); 89, 


5 (1953). 2 J. Jl. Bepmag, JAH, 88, N 1 (1952); 91, Ne 6 (1953); 92, Ne 4 (1953); 
2 (1954). 


2 JIAH, r. 118, X 4 644 


oxaagp Akajlemuu HayK CCccP 
1958. Tom 118, Ns 4 


MATEMATHK * 


tO. A. PABOB 


OWEHKA OBJIACTH CXOJMMOCTH NEPHOAMYECKHX PAOB —}: 
PEWEHHM J\M®OEPEHI[MAJIbHbIX YPABHEHHU 
C MAJIbIM TTAPAMETPOM 


(ITpedcmaeaeno axademuxom H. [. Hemposcxum 22 VII 1957) 


peweHHe CHCTeMbI HeJIMHEMHEIX Jucepeni[Ma/IbHbIX ypaBHeHuli, MOyyeHH: 
lo MeTO,y Masloro mapametpa IlyanxKape. 

Ilyctb ypaBHeHHa lid OTKJIOHCHHH xy,...,X%n OT TaK Ha3bIBaeMO}s 
«NOpOx*K aloulero» NepHOAMYecKOrO pellleHWA HCXOAHOM CHCTeEMbI (HeAaBTOHOMHO |W 
uMeeT BHA ia 


dx 


Ss 


FT Asti +++ Askin + Pst Xs, SH 1,...,N, (P 


Pe Asp — NOCTOAHHbIC KOSpPHUMEHTHI; Xs, passaraloTCA B HeEKOTOPOH O6sacchhh 
B pxbl (avaMTMyeckuli cmyyaii) NO WeJIbIM NOMO*KUTEIBHBIM cTeneHsp) 
X4,...,Xn HW Mapametpa pw (u>>O), HauMHarouveca c yieHoB 2-ro NopsAaK{E 
ao, H KOSspPHIMeHThI pasioxeHHH Xs CYyTb HeNpepbIBHbIe NepHoOAMueckI} 
(pynkuun ¢ c mepvonom 2x. Ilycrh xapakrepucruyecKkoe ypaBHeHHe Jia gl 
HeHHOM CHCTeMBI, Nosyuaroulelica us (1) upH X;=0, umMeeT r kKopHehH (mpi 


cTHIX*) BHMa Ae =x¥,V—1 (9 =1,...,7), THe y, — Wesoe wneNO wH Hy MI 


a OCTaJIbHbIe — sr KOpHei He paBHbI HyJO WIM Wenol KpaTHOCTH a | 
Tako culyyali HasbiBaeTcA pe 3OHAHCHBIM, B OTJHYHE OT HepesOHaHCHOriy 
Kora ykKasaHHOe XapakTepucTHYeCKOe ypaBHeHHe He HMeeT KOpHeli BHJE 
XV—1. 

MoxHO MpHHATb, YTO (byHKuMH X; HMeCIOT MHOXHTeb yp. (B WHOM cayyely 


ypapHenve (1) MoxHO Bcerya MpecOpasoBaTb K TakOMy Buy). Takum o6pdd 
30M, MOXKHO 3allHcaTb pa3yiox%keHua X, B BH 


N Gee oe 


IBIS 
Sa eee en ere mp, ae > Pron ta) : tiny nt 
M+... Mpt 1 =2 


CREEL 2 
Pek as), Psnr Pe — Wephosuyeckne KoapulHeHTEt. i 
Ilepuoguueckoe pellienve cucrembi (1), oOpalawuleecs B HYJIb TIpH w =(e 
HULeTCA B BHC pAOB: 


Xe = wx + 2x2 4+ ..., s=l;...,4, (3 


: 
Boooue, OespasIH4YHO, ABAIOTCA JIM 9TH KOPHH MpocTBIMH HH KparHpimu. Mbt cup) 
TaeM HX MPOCTHIMH JIHIUb B WeAX OOMbWIeH NPOCTOTHI JaIbHeHWero H3O*KeHHA, 
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rye x") — nepvoyuyeckue (yHKWHH Cc NepvHofom 2x. Sayaya 3akuoUaeTCA B 
OWeHKe OONaCTH CXOMHMOCTH 9THX PAOB. 
Ypapuenua faa xO sanumytca B Bue 
dx 


ap AY Poe Oe EO 2 SS Tein: (4) 


sion 


ypaBHenua gna x) npu moObix k > 2—B Buje aHaJlOrHUHbIX JIMHEMHbIX He- 
OMHOPOAHBIX ypaBHeHHlt 


dx\®) 
om h k k 
a ee aes fe ee hea 
Rk k— hk— hk 
ae —=2 Psy = Cs aC ap Rowe. ay ei XS "s : (5) 
rae eo — KOHeYHbIe KOMOMHALMH TeX xi), ia! sx), AIA KOTOPHIX ¢<R—2. 
EcJmM 91,..-,9, YAOBJIETBOPAIOT ONpeeJIeHHbIM YCJIOBHAM, TO TepHosu- 
yeckoe pellieHHe ypaBHeHHl (4) cyllecTByeT HM HaxOAMTCA B Bue 
Pe IC) ee By (6) 
rae 


as (C)=C thre ei 5 tee Co Om ey = Js (1, .- + Pn)i 


Kr, Cs? — nocrosuupie, npusem C$? npoussompuni; J, — HeKOTOpbIe onepaTo- 
pb. STH onepaToppl TakoBbI, yTo xs” MoryT ObITb MpecTaBseHHI B Bue HH- 


TerpaJIOB OT JIMHeMHbIX KOMOMHAHH 91,...,9, C MepeMeHHbIMH KoadpAlven- 
tamu. IIpu HaxoxwK JeHuu x® noctosuupie CS) ve GOT, BOOOMIe, IPOH3BOJIb- 


HBIMH, HO OIIpeTeJIA!OTCH U3 yCJIOBHA Hep TONE ROCTH x?) STH YCJIOBHA Tpej- 
CTaBJIAIOT COOOH asire6panueckue JIMHEMHbIe HEOJHOPOHBIe ypaBHeHhsaA 


otHocutempHo CW, ..., C®. 
Ecau ompeyesutemb 9THX ypaBHeHuli He paBeH HYyJIO, TO MbI TlOJTy4HM 


CNIS CMa creas eg A (7) 
rye J; — HeKOTOpble sHHelHbIe OMepaTOphl, a 
fe = Deaty b+ + Psntn’ + he. 
SameTHM, YTO HeOOpaTHMOCTH yKa3aHHOrO OMpeAeJMTeIA B HYJIb HM YCJO- 
BUli, HaylaraeMbIX Ha ©),...,,, HOCTaTOUHO, YTOOBI cucTema (1), BO BCAKOM 


cmyuae IIpH JocTaTouno MaJIOM uw, WMedla MepvosMyecKkoe pelleHHe B BHC 
pAOB (3). 


Ilyctb Bce PyHKuUHH x,..., 42 npn o<k—1 nonyunsmnch nepxogu- 
yeckumu, mpHyem x$'~? ymeloT TOT 2%Ke BUX, 4TO x, 
= (h— 
CTP CP Re eal aS, (8) 
rye 
na h— hed k—-1) hai (k—-1) 
es Net Waar Oe 1K gue yy a0 ss eee OETA 
Ecau noctosuupie CS") onpeyenenbi no dopMyviaM, aHaJlorHyHbiM (7): 
a F(R F(k 
CO EMCO. finale = ASE (9) 
rye 
i k—-1 
(= pate ee be pent! 7 ae es SS ly -e+ fl, 


To dyHkunn x) nomyyaTcA MepHOAMYeCKMMH, S3aMIMCbIBAIOIHMHCA B TOM 2Ke 


Bue, uTO H xR), 
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Cc. 4 
C MoMONLbIO BbIpaxkenuit Jaa onepaTopoB Js, J MOXKHO BbIOMHHTb OleH- 


Ky yHkunn x$ 1 noctoanaprx C!Y, Met nomyaM ft 
S k 
max | xg” |< gi?max|fl? 4 32. ge max fA Stza pl omeeseae, . 
(10)) 
xs < z(k 
(Co | <tamax tf |e 5, . leper es aes 


rye gq), lo; — HeKOTOpble HCA. 


CoctaBuM Tenepb asireOpavyeckve ypaBHeHHs 


s=|Kal\vait - OV Raed Yo oe les Soe rats (11) 

rye Us = p. (max | 500 Lge Ue en ucla 4 
Vos laUe-+ 2. tenn, gta: SN (11* § 

Us = Us (ui, +--+, Un, 4) CYTb MaxKOpaHTbl pasJO2%KeHHH Xs, a Us nomyuaores 
u3 Us mocule 3aMeHbI Wy,...,Un Ha Wy,...,U, B WieHax 1-ro MOpA,Ka OTHO-|E 


CHTCIbHO Uy,...,Un. OTH YpaBHeHHA OMpefeNAIOT Uy,...,U, KaK HeABHBICM 
(yHKUMH napamerpa the 
Ecum MbI 6yfeM HCKaTb pelieHve ypaBHeHult (11) B Bugle pxzOB 


Us = wuld + yu?) + et 5 = RR IR Os (12) Ih. 


TO, COMOCTAaBAA BbIpaxkenna ya wu”) c HepapencTBaMH (10), MoxkHO yOequTbCA, 


YTO STH pAAbI OyyT MaxKopHpoBaTb uccJe_yemble pal (3). Takum oOpasom, 
gayaua MpHBewacb K ompefemeHHio oOOmacTH CYyUIeCTBOBaHHA  MOJIOKH- 
TeJIbHBIX peweHHu (11), oOpauiaiomjuxca B HYIb pH uw =O Hu NpescTaBnsaio- ie 
IMMXCA pxAfamu Bua (12). 

Ucnomp3sya Bbipaxenua (11*), mbt Moxem mpeoOpa30BaTb (11) k Buay 


Fy =is = | (as -atantee (Sa (13) 


rae f, pasmaraioTcA B pAbI C NOMOXAKUTeHBIMA KOSppHUMeEHTaMH 10 TeJIbIM fe 
TIOJIOXKUTEbHBIM CTEMCHAM Wy,...,Un,%; MPH 9TOM BCe f, Of ,/Oux, oOpa- iG 
maorcA B HYJb MPH Wy=...=—uUz,=—p=O0, Hof, (0,...,0, zy) #0. Mono @ 


moKka3aTb, uTO (13) uMeloT Hy»xkHOe HaM pemleHHe, ecu <p, Wpuyem p Ha- i 
XOJMTCH pH pelieHHH ypaBHeHult 


==, nw asp earn (14) 


Ke (ie. 

obmanaronyax €NMHCTBEHHOM CHCTeMOlM MOJIOXKUTebHbIX KOPHeH Us = ui = U. 

TakuM oOpa30M, paAbI (4) CXOAATCH, BO BCAKOM CuJIyyae, eCIM p-<p. 

2°. Ecam pyHKuwn 9, u p,,, v,, pyre ™n+1)__ Koad buveHT st Das JIOKeHHH | 

Xs MpefcTaBsAoTca NoOMHOMaMH Dyppe, TO K oneHKam (10) MoxHO mpHitTa, | 

HaxofA pellleHwe ypaBHedua (5) npw pasmunbix k cnoco6om noy_6opa B BHIe 

loumMHOMOB @ypbe B KOMIIeKCHOH (ope. Torja mpi nosyuum Bee xf” x | 
c®™ 3 sue 

TR 
ae. i= >) (q\3 AY? + se qu? At?) eV =1t, S Ss 22. fl, 
Reet G7) 
(15) | 


iC 


coy PAY? et len Any lp 2 eaUle oer eheie eae 


m—1 
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(s)  7(m) 
Tle qij, loi CyTb NOCTOAHHDIe, 3aBHCAMe OT KOapPPHILMEHTOB Asn UCXOMHOL 


cucTemb! (1) H HOMepoB j, Mm COOTBETCTBEHHO, rf, 3aBHCHT OT HOMepa k, a 


Tw 


4 = 
A= os \ ( Dijin er entrees anne are ee tae 


TT 
—T 


(154) 
Asn Qn \ (DsiX1. a re Vea fe be paer ene Vea dl. 


Po 7G; 


Ha ocHoBaHuM STHX BbIparKeHuit MbI TNOyauM 


rh Tr 


maxiry sage wao>y ah A dite ge Soe, Aura, 
l= tr i= ay 


(16) 
oa lccabet ttle tel toe ele ce el Ae 
m= 


m=1 
rye gq‘) >| a olan ea pH BCeBOSMOMKHBIX j=0, +1,...,-+fp, 
= aay 2 
Ec OkKaKeTCA BO3MOXHBIM YCTAHOBHTb, UTO BCe x He COep2KaT WIeHOB 
c eV—it, rye j=h J=Jo,..-, TO 9TH 3Ha¥eHHA j Mpu BbIOope 4ncen qi: 


las BO BHHMaHHe He TIpHHHMaloTca. STHM CaMbIM B KaKOH-TO Mepe YUHTBI- 
BaeTCA CTpykTypa HCKOMOrO TepHoyuyecKOro pelienua. 


Tlocne Haxoxyenua Kosbbunnentos gS, Loi HepaBeHcTB (16) MoxHO Cco- 
CTaBHTb ypaBHenua (11). Maxopantst Us nomyuaiorca B 9TOM cuTyYae IyTeM 


34MeHbI B pasomwKeHuAX Xs (PyHkuui PCa reed) Psky Ys CYMMAaMH aOcouOT- 
HbIX BeJIMYHH HX KOSPPHUMeHTOB Pypbe (KOMIMVJICKCHEIX). 

3°. Ecaa WMeeT MeCTO Hepe3OHaHCHbI culyyaH, TO BCe paccyxKeHHA 
OCTAaIOTCA CMpaBeLIMBbIMH; Halo TOMbKO MomOxKUTD Bce C$”, Yo paBHbIMH Hy- 
mio uw x = x, us = Us. 

SaMeTHM, YTO paCCMOTPeHHbIM MeTOA, WaeT, BOOOMe, IJYYMMA pesyJbTar, 
YeM MeTOJ, NpesqoxweHHbIH JIbroncom (*) WH NpHrO,HbIl JIMUIb JIA Hepe3soHaHc- 
Horo cylyyad. Hanpumep, nycTb ano ypaBHeHue 


d®z fl dz : 
qa +g? = el 2?) oe sind, (17) 
NG 2 
WMeromee TipH wp = 0 «NOpoOxaloulee» MePWYOMMGECKOE PemeHHe ies Ss 15 sin tf. 


Ilonaraa z= 2° + xX, COCTaBJIAA ypaBHeHHve JIA x UW uCCeyA ero MepvoyH- 
WeckOe PelleHHe 


x= px + pret. | (18) 


Tak, Kak ObIJIO yKa3aHO BbIIUe, MbI TMOJYYHM, TO 9TOT PA CXOAMTCA, BO 
BCAKOM cylyyae, ecu p<_0,15. C nomomipio »xe MeToga JIbiovca MBI NowJy- 
YHM, 4TO CXOJMMOCTb pxafa (18) rapaHTupyeTca, ecm npuMepHO p< "/139- 


Bcecoio3Hblli 3a0uHbIlt Tlocrynusto 
aHepreTHuecKHH HMHCTHTYT 15 XII 1956 


IMTUPOBAHHAS JIMTEPATYPA 


1A.M, Jiany Hos, O6masa 3aqaua 06 ycroluHMBOcTH ABuxKeHHA, 1892. 2 A. M. JI s- 
Ty Hos, O psqax, MpeqoxwenHbIX XWIVJIOM AIA MpeACTaBJIeHHA ABHKCHUA Jlyuet, Co6p. cou., 
1, 1954, crp. 418. % D. C. Lewis, Duke Math. J., 22, 1 (1959). 
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Jloxaagp Akagemun nayk CCCP 
1958. Tom 118, Ne 4 


MATEMATHKA 


b. A. TPAXTEHBPOT 


CHHTE3 JIOTHYECKHX CETEM, ONEPATOPbI KOTOPbIX OFHCAHbI 
CPEACTBAMM UCUMCJIEHHA OXHOMECTHDbIX TIPEMUKATOB 


(I1pedcmaeaexno axademuxom M. B. Keadouuem 18 VII 1957) 


1°. Ip cwHTese HCTHHHOCTHBIX JIOTHYeCCKHX CeTell (aBTOMaTOB 6e3 MaMsATH) 
*KeNaeMbIM pexKNM paOoTbI (OMepaTOp ceTH) MOXeT ObITb BCerga ONMCAaH M0- 
CpeACTBOM KOHeYHOM (byHKUMOHaIbHOK TaO/MbI (MaTPHIbI), YKaSbIBalolle 
3aBHCHMOCTb BbIXOAHOM HHPOpMallwH OT BxXOAHOM MHopMauun. Ecam BxoJHbIe 
WH BbIXOJHbIC CHTHAaJIbI H806paxKeHbl B JBOHYHOM KOJe, TO MO 3aaHHOH MaTpH- 
I€ HeMOCpeACTBeHHO BOCCTaHaBJIMBaeTCA CHCTeMa (PyHKUHH aJireOpbl JIOrHKH, 
KOTOpad, B COOTBeETCTBHM C OCHOBHOHM Hee Lectakopa — lenHona, mpespa- 
maeTcH Jaslee B peaJIM3yIOllyo ee JIOrMYeCKYy!O CEeTb. 

IIpu paccmotTpenwu sIorMyecKOH CeTH C TlaMATbIO eCTECTBCHHbIM aHaJIOrOM 
KOHEYHOH MaTPHIIbI ABJIAeTCH yoxKe OeCKOHedHOe AepeBo, Hs0OparKalollee 3aBH- 
CHMOCTb BbIXOJHOM HHPOpMallWH OT BXORHOM HHPOpMallHH B Mpowecce, Heorpa- 
HHYeHHO TIpoqouwKaemMoM BO BpemeHH. [lockoubKy HenOcpeAcTBeHHOe 3a aHHe 
OeckoHeyHOrTO WepeBa Yy2Ke HEBOSMOXHO, OOBINHO CTPeCMATCH CBeCTH esIO K 
paCCMOTPeHHIO KOHEUHBIX uacTeH flepeBa, B UWacCTHOCTH,— TyTeM wWewecoo6- 
pasHoro BbIJeJeHHA TaOJM BKsOUeHHA (*). B cBa3H C 9THM BO3HHKaeT yxKe 
Takada cnelMpwyeckand 3ajjaua, KaK IIpedBapHTeJIbHaA OWeHKa UYHCJIa HW Ha3Ha- 
YeHHA MPOMeXKYTOYHBIX SJIEMCHTOB 3aepKKH, HEOOXOMMBIX AJA TpaBHbHoli 
OpraHH3alwH ceTH WM ee TaMATH. InaBHast TPyAHOCTh 3aKJIOUaeTCH 3/eCb 
B TOM, UTO B M€pBOHaYaJIbHOM CJIOBECHOM ONHCaHHH »KeJIaeMOro pexKHMa pabo- 
TbI 3TH 9JICEMEHTHI, KaK [paBWJIO, He yYaCTBYIOT, HM OHH JOJOKHbI ObITb KaxK Tb 
pa3 KaKHM-TO 06pa30M BBISBJIeHEI. 

B cBA3H C 9THM TIpecTaBJIAeT HHTepec H3bICKaHHe TaKHX CpeJCTB, KOTO- 
pble MOSBOJIAIH Obl OCYIMMECTBIATb CHHT€3 JIOrMYeCKOH CeTH C MaMATbIO 
HeMOCpeACTBeHHO TO Ie€pBOHaYaJIbHOMy OIIMCaHHIO OllepaTopa, 3ajaHHOMy B 
TepMHHaX HEKOTOPOrO JOCTaTOYHO yYeTKOTO *bopMaJIbHOTO a3bIKa. B nactosulert 
CTaTbe 9Ta 3aJlaya PpaCCMATPHBaeTCA MIPHMeHHTeJIbHO K pacllMpeHHOMy HCcuHC- 
JIGHHIO OAHOMECTHBIX IIpeAHKaTos. 

2°. ByJleM nomb30paTbesa ClerkKa H3MCHCHHBIMH OGO3Ha4YeHHAMH H TepMH- 
HONOrHeH WS (*), MIpHcnocoOJeHHbIMA K TaKHM JIOTHYeCKHM CeTAM, B KOTOpHIe 
wuHpopMalMa mofaerca TO MN BXOJHBIM JBOHYHBIM KaHaslaM H BbIqaerca 0 
OAHOMy MBOMYHOMYy KaHasty. Ilog J/J-onepatopom (omepaTopom, peasH3yeMbIM 
B JIOTHYeCKOH CeTH) OyJeM NOHHMAaTb ONepaTop 


Z(t) LA XRipeees Xora: (1) 


nepepaOaTbiBalollMit CHCTeMy BXOJHBIX NpequKaTos {X; (t)} (Bpema t = 1, 2 shea 
B BbIXOMHOK MpetukaT Z(t), KOTOPbIH MOxKeT ObITh 3afaH MOcpeCTBOM KaHO- 
HMYeCKOH CXeMbI 


Z(t) = O41 (1). 2% Xntt), Prt) ee 
Ty (¢ -2'1) SPX yen ae nC (2) 


P,(1)=¢, (Hagambuoe cocrosune), 
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e ®, ‘VY, — cbyukunn vcauceHua BbICKasbIBaHHit; o, — KoucTanTH (0 nM Ly: 


SaMeTHM, 4TO BMeCTO CxeMbI (2) MOXKHO ObINO Obl Onepatop (1) 3agqaBaTb 
e a o 

cpeACrBOM cyleqyromel cbopmys (3), B KoTOpo Ty” osnayaer Ty mnpu 

,=1uT, npu oj =0, ~3Hak 9KBuBaNeHTHOCTH: 


R 8, 
(Ede AED OIE Dox. PRC eerie PeDanany 


V=ht<t 


V (Es) (9 = 71a (Py (2) ~ Py 1X4 (9), +» Pa (@))))IE- (3) 
MW 2TOK (OpMyJbI, B KOTOPOH, KpoMe ONepallMli HCUHCIeHHA BbICKasbIBaHui, 
TpeyaloTCA Tak2ke KBaHPOPbI, NOABOAMT K OMMCaHHIO CJlefylollero (opMaub- 
oro ASbIKa. 

PopMy ab. PopmynamMu aA3bIKa OObABIAIOTCA OOBIUHBIE (bopMy.IbI pac- 
MpCHHOrO HCYMCJICHHA OJHOMECTHBIX MpedHKaTOB (C MpeAWKaTHbIMM V Mper- 
€THBIMH KBaHTOpaMH) C TOM JIMIb OCOOeCHHOCTHIO, YTO IIpeAMeTHbIe KBAHTOPHI 
TpaHHueHbI, T. e€. WMeloT Buy [x], rye [x] OOo3HauaeT (x) usmu (Ex); 


x<y 
}, Y — TIPOWM3BOJIbHbIe TpeAMeTHbIe NepeMenHble (COMepAaTeIbHO NpoOerariome 
HayeHua 1, 2,... QWcKpeTHoro BpeMeHH), a < OOo3sHayaeT <( HIM <. 


t-DPOPMY Jbl — 9TO (OpMyJIbI, OOJaaioulMe ABYMA CBOLCTBaMH: 
!) B HMX BCTpeyaeTCA B TOUHOCTH OHA CBOOOAHaA Tlepemenuas t: 
2) Bce npeyMeTHbIe KBaHTOpbl t-KOHTPOJIMpyeMbl. 
TlonsTue t-KOHTposMpyeMmocTH onpejlesseTcA HHAYKTHBHO: 
I. Kpantopp [x] ¢t-KOHTpouupyeMbl. 
x<t 
I]. Ecou [t]— ¢-KouTpomupyeMbli KBaHTOp, TO BCE KBaHTOpbl BMa 
TH<<G 
x], pacnoJlox*KeHHble B OOacTH ero WeHcTBHA, Tak2xe t-KOHTPOJIMpyeMbI. 
5 T 

Ill. ][pyrux ¢-koHTposmpyeMblx KBaHTOPOB HeT. 

BpelemM o6o3HayueHHaA Y(X,,..., Xn; t) Aaa t-PopMyvbl, cofepxallei B 
OYHOCTH CBOOOHbIe pequKaTHbIe WepemMenHble Xj ,..., Xn (TaM, Tye 93TO 
€ BBI3bIBAeT HeopasyMeHun, Oyfem mucaTb Takxe YM un Y(t)). Tpu 
60H (UKCHpyeMOoli HHTepMpeTauHH YTHX MpeAWKATOB C HAaTYPaJIbHbIM apry- 
€HTOM (opMyJla 3afaeT Take BIOJHE ONpeeJeHHbIM MpequKaT OT HaTy- 
aJIbHOrO apryMeHTa, H B 3TOM CMBICJIe OHA OMMCbIBaeT OLepaTop, Nepepabarpl- 
BaIOllMH CHCTeMy lipefsMKaToB {X;} B OHH mpequKarT. 

Teopema 1. Bcakut Jl-onepamop onucoleaemcs t-qdopmyasou. 

ITO HeMocpeJCTBeHHO CJIeqyeT U3 TOTO, YTO paBeHCTBa t= 1 uHo=t—1, 
BCTpeualollvecaA B (3), MO%KHO BbIPaSHTb B HalleM (OpMaJIbHOM ABbIKe. 

3°. Mmeet MecTo u oOpaTHoe yTBepxeHuHe: 

Teopema 2. Bcakan t-qopmyaa Y(X4,..., Xn; t) onucoleaem JI-onepa- 
mop, Oelicmeyrowuli Ha cucmemy npeduKamos {Xj}. 

JjoKa3aTeJIbcTBO 3TOH TeOpeMbI 3akJIOUaeTCH B ONMCaHHH aJIrOpHTMa, 
KOTOpbIMi IIpHMeHHM K JOCOl t-copMysJie HM MepepaOaTbiBaeT ee B KaHOHHYe- 
-KYIO CXe€MY COOTBETCTBYIOWlero olepatopa. B cusly Toro, 4TO Mepexox OT 
KAHOHHYeECKOM CXeMbI K peaJIM3ylOlleH ee JOrHYeCKOM ceTH OCYLIeCTBJIAeTCH 
xptbeKTHBHO H3BECTHbIM MeTOJOM (cM., HallpHMep, (*)), YHOMAHYTbIM aJIropHTM 
IBIAeTCA MO cCyllecTBy aJropuTMoM cHHTe3a JJ-onepaTopa, ofvcaHHoro 
-(bopmyol. Brejem mpeyBapvTesbHO HeKOTOpble OOOSHaYeHHA MH MOHATHA. 

Peryaapubie t-pbopmMyuabi. ¢t-copmysia HasbiBaeTca pery IApHOd, 
cM B Heli: I—oTCyTCTByIOT BXO%XKJeHHA CBOOOJHOH NepeMeHHol ¢ Kak 


{pryMeHTbI MpewuKatTos; I] —orcytcTBy!oT KBaHTOpbl Bua [x]. ITO o3Ha- 
x<t 


IaeT, TO B (OPMYJIe HMeEIOTCA BXOXKJeCHHA CHMBOJIa tf TOJbKO B KBaHTOpaXx 
tina [x]. 
x<t 
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CnyTHuKH t-popMy aH. t-popMy aa B  HnaspiBaetTcs Cy TH 
KoM t-opMy Jb Y, ecM BCAKHM NpeAMeTHBIM WIM pe AMKaTHbIM CHMBOs 
BcTpeyarolluiica BB, HMeeTcH TakxKe UM BY, NpHYeM ePO BXOMCHHA B fy 
up S OHOBpeMeHHO cBO6OAHBI MIM cBAsaHbI. Ilycth % (t) — HeKoTopap 
peryispHas t-popmyna. Uepes B(t-+ 1) oOosHauum t-cbopmyjly, Nomyyaemy ye 


uz S(t) 3amMeHo Kaxjoro KBaHTOpa Bua [x] KBaHTOpoM []. OueBu THC 
x< 


Kv t 

B(t-+1) spaserca cnytHukom B(t), wo B(t+1) ye we peryApaR 
(HapyiueHo ycoBue II). : 

AnuropwT™M CHHTe3a CKJIafblBaeTCA M3 ONepallui DByX THIIOB: 

A. Pasnowenue 10 peryaAApHbIM CuyTHHKaM. Becsakasn t-pory 

Myla &[X,,..., Xn; t] mepepaOaTbiBaeTcH B CIYTHHK BHJla 


® [X1(t),---) Xn(t), Bi (f), +++» Bee), 


rye @® — PyHKWHA UCUNMCJICHUA BbICKa3SbIBaHHH, a 8; — HeKOTOppIe pery Ape 
HbIe CIYTHAKH (POpMyJIbI Yf. . 
B. Baruucnenuve 3HaYeHHA perymApHOoH dhopMyapn B(E) mpl 
t= 1; 9TO sHaveHve saBuseTCH KOHcTaHTOH (0 uu 1), SaBHcCAMeH OT CBCH 
6ORHbIX IpefUKAaTOB MpeUKaTHbIX NepeMeHHBIX OpMyvbl DB. 
Onepauua A, B cBOIO Ovepeyb, UpeAcTaBlseT coOoh Wenouky TO*KAeCTBeHE, 
HbIX TpeoOpasoBanult pacWIMpeHHOrO HCUMCJICHHA OHOMECTHBIX TpeAHKaTOBi: 
a Take CUyYCKOB KBaHTODOB. IJIJogq ciycKOM KBaHTOpa MNOHMMaeTC!/S. 
3aMeHa BbIpaKeHuA Bua (Xx) Y BHIPAaxKeHHeM 2) NeW, roe Ay o6o3Hauae i 
x<t x< j 

pesyJIbTaT NOJCTaHOBKH B Y MepemeHHol ¢ BMeCTO NepeMeHHOL xX (aHaJOrHuli, 
HO JJIsl| KBAHTOPOB CYLIeCTBOBaHHs). 
AsropuTM pa6otaeT cileqyrouiuM o6pa3oM. B pe3yJbTaTe mMOcueOBAaTeJb iB 
HOrO TIpHMeneHua onepauun A kK ucCxO_HOli dopmyse Y, a Takxe kK dopMy/e 
Jam Bua B; (f+ 1), rye B;(t)— HekorTopple peryaApHble CMyTHHKH dbopmy if 
Jbl Y, NTOABIAOMMeCH TO XOAy Mpolecca, NopoxfaerTcd KOHeUHaA CHCTeMées” 
pasOxKeHnH MO peryJIApHbIM CNYTHHKaM 


H(t) OTK, -. Pe), Sie 
B+ 1) = IX, ),...., Xe Oe Sa eee 


i=l,...,k. 3amenaa B (4) Beipaxenua S(t), B;(t) coorsercrBesHo mpeae 
AMKaTHbIMM CHMBOJIaMH Z(t), [;(¢) H BhIUMCIAA HayaJIbHbIe 3HayYeHHA lr; 
(onepaiua B), nowyuaem KaHoHHyecKy1o cxemy J//-oneparopa. 
4°, Onucanubi aJIropHTM TIpHMeHuM dakTH¥ecKH H WIA AZbIKa ComEd 
MMpoKoro, YeM TOT, KOTOPbIM Obi yKasanH BIUe. Iloypo6Hoe paccmoTpennell 
9TOrO BONpoca, a TaK2Ke MIPHBeAeHHe KOJIMYCCTBEHHBIX OICHOK, XapakTepH-|f 
SYIOWIMX SKOHOMHOCTb IIpefVJIO*%KeHHOTO aJIFOpHTMa WH KaHOHHUeECKOM CXeMBI, | 
KOTOpy!0 OH NopoxwkMaeT, He BXOJAT B 3akayy WaHHOH cTaTbH. Orpanwunmcall 
OMHUM 3aMe¥aHHeM: CCJIH PaCIUMpPHTb ASbIK 3a C4eT JONYUIeHHA «AByCTOpOHHey sl 
OrpaHHYeHHbIX KBaHTOPOB Ba [xX], MpH ecTeCTBeHHOM OG6O6MeHHH NOHATHAN 
V<V<z 
t-KOHTPOJIMpyeMOCTH, TO aJIropHTM OyfeT paOoTaTb No-nmpexuemy. 
IIpoumocrpupyemM 9TO Ha CJletyomleM mpuMepe: mycTb 


of = (2) (X1(2) V (Ex) [X2(t)& (9) Xs (o)]\. 


saeet asgee | (5)) 


Ucxoquan copMysa yxxe sBiaerca perysapnoli, mostomy nipuMertsiem § 
onepaumto A k cbopmyvie %(¢-+ 1). Cayck KBanTopos jaerT 


X,(1)& (a) Sealey V (BAN x 
OKO GOV EY MLO O MOIVRO& O XO}. O| 
Jlabneltimme TOxKecTReHHbIe mpeoOpasoBanusa UcuNCHeHMA T1pequKaTOR : 
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epepaOaTbipaioT (6) B peryapHoe pa3moxKeHHe aa Y(t + 1) 
X(t) & [U(E) V Xz (4)] & B (Z), (7) 
rye & (t) — cokpatilenuoe o603HaueHHe IA peryApHoro ciyTHuKa 


( oe [Xi(t)& (9) Xs(p)]V (¢) As (p)\. 
G<t o<e e<t 


3) 
o<t a5 Ser o< 


AHaJIOrHUHbIM O6pa30M Tosyyaem pa3oxKenHe Aa cbopmynp B(t + 1)r 
[M (t) V Xo (t) V Xs (t)] & BE). (8) 


Tlocme nogcueta HavaJIbHbIX 3HaueHHit (onepaua B) nomyuum KaHoHMuec- 
KylO CXeMYy 


Z(t+1) =X, ()&IZOV XBT), 
TP (t+ 1) =(Z() V X2(t) V Xs (t)) al), (9) 
Zee) Tl) 


| 5°. JlanpHeiiee pacuimpenie (bopMambHoro sA3bIKa C WedbIO OONeruHTe- 
QOpMyJIMpoBky NepBoOHavaJIbHbIX ONMCaHHH OMepaTOpoB mpefscTaBJIAeT MHTepec, 
OHakO HeOOXOQMMO yueCTb, YTO TIpH 3TOM, BOOOMIe roBOpsA, yCMOKHAeTCH 
aJIPOPHTM CHHT€34 HM MOMKeT HACTYNHTb flake sABJeHHe asIrOopHTMHYeCKOH 
_ HepaspeliMmoctn. 

JJeicTBuTeJIbHO, NycTb 2 — kaKkoH-HuSyb CopMasIbHbI A3ZbIK; JIA ero: 
@opMyI ecTecTBeHHO BO3SHHKAIOT CJIeyIoUulHe [Be 3aaud Ha aJIrOpHTM: 

1. BpiscunTb, 3afaetT mu cbopmyna % JJ-oneparop usu HeT (anropHT™ 
pacnosHaBaHHs). 

2. Jina dopmyspt YY, 3anaroureH /J-onepaTop, NOCTPOHTb COOTBETCTBYIOLLY10" 
KaHOHHYeCKYyIO CXeMYy (aJITOpHTM CHHTe3a). 

Ecam B a3bike Q JonycKaloTca OObIUHbIe CXEMbI Pe€KYPCHBHHIX olpeyese- 
HHH (faxKe OMHHX TOJIbKO MIPHMHTHBHO PeKYyPCHBHBIX), TO O6e 3afayH auJro- 
PHTMHYeCKH HepaspelllHMBl. 

6°. OTMeTHM B 3aKJIIOUeHHe, UTO Pe3YJIbTaTbI MaHHOM cTaTbH MOryT OBITb: 
HHTepNpeTHPOBaHbl B TePMHHAX peACTaBHMOCTH COObITHH B KOHEUHbIX 
aptomatax (°,*). Ilo cymecrBy onepamua S;—S, BpegenHan IO. T. Megse- 
jepbim (*), 9KBUBaJIeHTHa KBaHTOPy CYIUIeCTBOBaHHA MO NWpequKaTHOH Nepe- 
MeCHHOH, HO (OPMaJIbHbIM ASbIK, KOTOPbIH MOXKHO MOCTPOHTbh Ha oOMepaluAx. 
lO. T. Meypeyepa, yxKe aA3bIKa, OMMCAHHOTO B HacTOAUeH cTaTbe. 


TleH3eHcKHH YocyapcTBeHHbIt MNedarorHuecKHH MHCTHTYT Tlocrynuto 
um. B. I. BeauucKoro 16 VII 1957 
ILMTHPOBAHHAA JIMTEPATYPA 
15. A. Tpaxten6por, JAH, 112, N 6(1957). * M.A. Tappuaos, Teopua 


Pedetino-KonTakTHHIxX cxem, M3y. AH CCCP, 1950. °C. K. Kauuu, Coopx. Asromatsi, 
VWJI, 1956. *10. T. Menxseges, Tam xe. 
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Jloxnxnann Akawemuu Hayk cccP 
1958. Tom 118, Ni 4 


MATEMATHKA. 


f 
i 
am 


39. C. WHTJIAHAJ3E 


MCCJIENOBAHHE ®YHKUMOHAJIBHOrO AHAJIO“FA 
OMHOrO HEJIMHEMHOrO WHTEFPAJIbBHOrO 
YPABHEHHS JIAXTEHUITEHHA 


(ITpedcmaeaeno akademuxom A. H. Koamoeopoeoim 10 VII 1957) 


B monorpacun Jlaxtentiteina (1) paccMaTpHBaJICA MHTerpaJIbHbIM OMepaTop Pi 
L, ABIAIOULHHCA WIM pOKUM O6OOueHHeM OepaTopa MpeyrombMa. Ox BEIPaxkaerca 
6eCKOHeYHOH CYMMOH KpaTHbIX HHTerpaJOB BO3SPacTalolleH KPaTHOCTH HW MOPOx- f 
waeTcs BapbHpOBaHHeM aHaJIOrH4HO BbIpaxkeHHoro (byHkwMonana F. JIux- ih 
TeHIITeHH JOKa3aJl CyUeCTBOBaHHe OAHOrO HETPHBHaIbHOTO COOCTBeHHOTO 93J1e- 
MeHTa H COOCTBEHHOrO 3HaYeHHA JIA ONepaTopa L B rusIbOepTOBOM IMIpOcTpaHCcTBe. 

O6o6mulaa pesymbTaT padotn JI. A. JitocrepHuka (*) Ha Cyual eMHUYHOLO Ie; 
mapa perysiapHoro OaHaxoBa MpocTpaHcTsBa, MbI B paOotax (*,4), B UacTHOCTH, FF 
noka3aJid, 4TO PyHKUHOHaT F B OOWWMX yCJIOBHAX c1a60 HelpepbiBeH HW Y]OB- {I 
JIETBOPAeT YCJIOBHAM CYIIeECTBOBaHHA KPHTHYeCKOrO 3uIeMeHTa. TeM CaMbIM [e 
ObIIO WOKa3aHO B Oosee OOULHX MpeANoMORweHVAX CYULeECTBOBAHHe COOCTBeH- 
Horo 9JIeMeHTa MH uNCJIa OMepatopa JIuxTeHUITelHa. 

Bosiee Toro, ecm PyHKuHOHaN F, NopoxRaouiui MATerpabublii Onepatop L, 
ueTHDIM (T. e. F MpeycTraBseH HHTerpawaMu yeTHOH KpaTHocTH) u FSO, To L 
WMeeT O€CKOHEUHOe MHOKECTBO MOJIOKUTEIbHBIX COOCTBCHHbIX 3HaYeHHH, CTpe- 
MAULAXCA K HYJIHO. 

B wacTosuel 3aMeTKe uccyeqyerca Klacc O@CKOHCYHbIX CHCTEM HeJIHHeHHBIX 
‘PYHKUMOHAJIbHBIX YpaBHeHHH, MpeACTaB/IAIOWUX aHaJIOr HHTerpaJIbHOrO ypaBHe- 
Hud JIMxXTeHWITeHHa B BelleCTBeEHHOM Mpocrpanctse I. 

Ilyctb S;—eAMHHUHBIH 3aMKHYTbIM Wap mpocrpancrBa J, c 3JIeMeHTaMu 

co 


x = (Xz,), DE; PaccmotpyM (byHkuHoHan F(x), onpeqenenHpit yaa 
af =0 


QJIeEMeHTOB x CS), HMeIOWH BU 


oO 
1 
F (x)= rah » Ag ...tn © (Xa,)---@ (Xan)> (1) 
or 0 Xp] 

PE Ax,...4, — SaaHHble TO COBOKYMHOCTH &,...,%, CHMMeTpH4ecKHe JelicT- 
BHTCIbHBIC KOSPPHIHeHTh, 9 — [[BaxKAbI HenpepbiBHO Audpepenttupyemaa ua 

‘cermente [—1, -++1] (byHkuua; n — HaTypanbHoe 4ucso. 

ByjeM cuntaTb, TO 
fos} oO foo) 
2 ae 2 2 mo 2 

Dy atin SOO DP ay) <0, sup DY g(a) = MP (2) 

Apreey Oy = ep—1 Cra p= 


Torga (n + 1)-Kparubii pay (1) cxoqurca papnomepHo B S\. 
J[evicTBUTeIbHO, CIOb3yH TOCJefOBaTeNbHO HepaBeHCTBO Tembyepa, 
43 (1) nomyuum 


Ne a Be Bs “fa 
PF <acT il AG (%) | y 2 tal : 
(a0 Ye owl Ap yeras Syed 
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OTcroya, B cuy (2), uMeem 
Monti “a 


Fay< 5! > O8, aal <P 


JlemMa |. ®yxxyuonaa F (x) caa6o Henpepoieen 6 S,. 
Viyerp {x} € S,—nponssompnaa ie ge cma6o0 CxOqAmaaca 


cla6omy mpesesy x*, x7 |< O6osnayum x'") = (x) nw x* = (x"), Torga 
> x*npy k—> oo. Ucxogs us mers ee 


Xi) aor QO : (3) ae (BY a ole Ks me 
x?) (x") >»; fog) 9 (x) 9 (x)... 90D] 
pes o_= 
4 loo} 
=FET Dy Geontint LP (1) — 9 (¥5,)] 9 (MD) « . «9 (4) + 
or seer Oy=1 


+ [e (4) — 9 (42,)1 9 (22,) 2 (®) «9 (XQ) + 
+12 () — 9 (4 le ) 2 Ot | 


Ty YHM 
| Fe) —F OR) << 
4 = : 
Be a i eyen Le ee) ee yy eee ee 
Hr eeer% y= 
+ |o(x) — 9 L119 0) 2 2)... 9 OP) [ +. 


19 (a) — 92 Ne Gt). 9%) (3) 


B cumy HellpepbIBHOCTH (PyHKIMH © WH paBeHCTBa lim xy y) =x* uk TpoK“s- 
ey 

| 

IA BEX j=0, 1,...,n. Tlostomy u3 HepaBeuctsa (3) mocue HeKOTOPEIX 

| peoOpa3s0BaHHH 6ynem YMeTb 


ObHOrO e >O vu JocTaTouHO 6obiuoro k 6y eM cats wi (x0) — 9 (xt ee 
os) 


© Ie 
| F (x) — F (x*)| < eM" »; ae 


oyrerer Gy=1 


(aK Kak ¢ — IIPOH3BOJIbHOe YHCUIO, OTCIONa H H3 (2) BEITeKaeT lim F (x) =F (x*). 
k+ 00 


(lemma 1 joKa3anHa. 
JlemmMa 2.Cunonoii Ougdqdepenyuan dyxkyuonana F(x) nopooedaem 
mepamop Lrx Cc KomMnoHeHmamu 


{ 2 a 
Lrx =(9" (Xa) » Ene Cravens lee ANE Ce ee a ee (Ey) 


Oy reery ty=1 


pmob pancariuull anemenmol x C Sy es anemeHmol Ly. 
JlelicTBHTeIbHO, ycTh ¥ = (Xz), A= (hz) ES, t—ucsenHbI onepatop, 
+ th€S,; Torgza 


th 4 - | , 
dF ei fone Ag = aEt Dy Fanaa lhe (Xa,) 9 (Xa) «++ @ (Xan) 
Hoyreces ty=1 


+ ha, 0" (Kay) (Xa) P (Key) + + + G (Xap) Foes + AagP’ (Keen) P (Kein) + ++ P %ap_)]- 
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YunTbIBaA ae aur KOSPPUIMEHTOB Qz,...%,1 OTCIONa NOyyuM 


tao y fay! (Xa) Sy a, vn F (He) - - - P (Lary) 


0 


dF (x-+ th) 
i. 


Oo=l Ayre % y= 


Ilpapas cropoua papencrsa (5) ABJIAeTCA JIMHeHHbIM (PYHKUMOHAJIOM OTE 
CHTeJIbHO A uw MpescTaBiaeTcA B BUe CKaJINpHOrO MpoHsBeeHHA 


dF(x+th)} : 
oe = (A, Lr x), (€ 


rae Lrx—onepaTtop c KommoHeHtamu (4). dameTuM, 4TO 


©” (Xo) > Oxy 1 tn P (ay) ++ +P (Xan) 


3To nWoKa3blBaeT, YTO KOMMOHeHTHI Lz CXOAATCA paBHOMepHO B Iape x € SF* 
Kpome Toro, HMeeM 


oO fo) 2 
y le (Cea Sa Ax, ... tn 9 (Xa,) +++ (,)| = j 
Go=1 Oy, veer Syl Ay 
rf 
12 2 ~) 2 
S ee (Xu) S\ cg? = Oe 
Horever Gy=1 


YTO 3aBepllaeT NOKa3aTeIbCTBO JIeEMMBI 2. 
Jlemma 3. Onepamop Lrx yooeraemeopsem ycaoeuro Jlunuuya 6 Sy. | 
Ilyetp 4@) = (x), M2) = (“)) a, = 1,2,...,—npov“sBoubHaa Tapa ome 


MeHTOB S;. IIpeycraBum Hopmy pasHocTu Lex) — Lpx®?) B Bune 


[Lex — Lex f= (SY Le) Saag nan (POY. 2) — 
o=1 Ayr very Spl ‘ ‘ 
00 2 1) 
= 982). 2D) + ODED) SY aya? HP). -- 9 QD] | 
Oy yeres &y=1 7 
ete paBeHcTBa @ (x) — 9 (x) = (x9) — x@)) 0’ (&), Tie 
j j j ite 
ee lie Ds —-1<8i<+1,9’ (xD(—9' (x2) = (x) we) @ (&), Da 


—1<&<-+ 1, u HepaBencTBo | <2) — x2) | <x —x@)], nocne HeKoTopsl 
lipeoOpasopannit NowyaHM 
oo "le 

[ep Ee OTS 2M) ee a (7) 
Oop evey y= 1 

rye 
M,=sup(nNM"~K, K,M"), K=maxg’(), K,=max9"(t), 0O<§<1. 
JIemma 4. Lex caa6bo nenpepoieer 6 S,. 


B caMoM jeJle, NycTb xh) <3 x, rye x(k) = (x), x= (Xa;)s Cop 2 
j=0,...,1; 44, 1 @ Skil ator 1) — Xe; mpH R—>oo qa 
Bcex j=0,...,#. Byyem umetb 
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; pe — Lex = | Silo’ 2) 9" (a) agg? (209) «9 (2) 


%=1 yr veer Oy 
toe) 


FO" (Ka) — Sy anitn (@ (x) — 9 (%a,)) (0). @ (0) 


Gy, see %y=1 


+ (9 (49) — 9 (Has) © (Loa) & (HQ)... (XY) +e. 


+ (9X) — $ (Lan) & Hay) «+ + 9 Hayy) PPP (8) 


B cuusly HellpepbiBHOCTH © HU ©’ [WIA Mpou3BoubHOrO © >O0 cymlecTByeT 
ACTOIbKO Ooubilloe HaTypambHoe NV, ito npn k>N OyfyT BbINOJHeHBI 


ppaBeHCTBa |e) — 9 Has) |< e, |” oH — 9 (%2,)[<e, J=9, 1,...,0, 
us (8) 
| Lex®) — Lex < 2c ( S A tn , ¢=2max(M", KnM"), 
Qo, ere Gy=1 


—* 


TaK KaK € IPOW3BOJIbHO, OTCIOMa BbITeKaeT CpaBeMJIMBOCTb JI@MMBI. 
V3 cma60H HenpepbipnocTu onepaTopa Lrx u perysApHOcTH NpocTpaHcTBa 
, culeqyeT NOWHad HelpepbiBHocTh Lx. 

Tenepb NpefnovIoKYM, YTO Aa,..a, 0, P— yeTHAaA yHkuNA, ¢ >O0 u 
»(0) = 0; Torga dpyHKunoHan F (x) nosoxKuTeeH HM YeTHBI B Sy, H, CueO- 
BaTeIbHO, Lr HeyeTHbI. B cumy Teopembl 9 padorni (*) cymjecTByeT OecKo- 
heuuas cHcrema TEOMETPHYECKH pa3JIMGHbIX HOPMHPOBaHHbIX COOCTBCHHBIX 


ajeMeHTOB =x") = (x), yfOBJeTBOPAIONWIMX YyHKUMOHAaIbHOMy ypaBHeHHIo 
| j 


CO hee PEIN ee (OO DEeeOy, Bri lye, (2) 


YpapHeHve (9) SKBHBAaJICHTHO CJleylolleH OecKOHeYHOH CHcTemMe ypaBHeHHit 
O€CKOHEYHbIM YHCJIOM HeEH3BECTHBIX: 


co 
(KE) SS Aaa ccig ? (x{) 16 G(X) = hmXl™, Oy = 1, 2,...  (9") 


Oy peer Hl 


TakuM o6pa30M jlOKa3aHa CJleylollad Teopema. 


| Teopema. Ecau cuaono Ouddepenyupyemolli 6 edunusnom wape S, C ls» 
id@ynkyuonan F (x) onpedenen paeencmeom (1), 20€ Qx,...0, => 9— cummempure- 
icKue Oelicmeumearonole Koadquyuenmel, @ — Oearcdol HenpepoleHo Ouddepenyu- 
Wpyemasn uemHaa gyHKyuA Ha ceemenme [—1, +1], o>0, 9(0)=0, u ecau 
|Lrx = grad F (x) c¢ komnonenmamu (4), mo cywecmeyem OecKonerHan cucmema 
H2COMEMPUUECKU PA3AUYUHbIX HOPMUPOBAHHOLX  COOCMBEHHOIX  9NeMeHMOE 
ao) = (x), m= 1, 2,...,yooeremeoparouux (9) (uau (9’)), ede hm — co6- 


WCINGCHHOLE 4UCAA, OMBexaroluUue COOCMB6eHHELM JAeEmeHMam x'™), 


TOnumHccCKHH TocyJapCcTBeHHBIi Tloctynuao 
yHHBepcHutTer 3 I 1957 


IHMTHPOBAHHAS JIMTEPATYPA 


1L. Lichtenstein, Vorlesungen tiber einige Klassen nichtlinearen Integralglei- 
chungen und Integro-Differenzialgleichungen nebst Anwendungen, Berlin, 1931, S. 141—162. 
2 JI A. Jliwctrep Hx k, M38. AH CCCP, cep. matem., Ne 3, 258 (1939). 3 9.C. Wutaa- 
Haj3e, Tp. Mockosck. Mate. o6m., Ne 2, 235 (1953). 49. C Wutaanay3e, Coodm. 
AH TpysCCP, 8, Ne 6, 353 (1947). 
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Jloxxagn Akagemun nwayk CCCP 
1958. Tom 118, Ni 4 


Cc. A. WYHHXHH 


KOMIMWJIEKTbI HECNEWMAJIbHbIX NOArPYNM HW 
p-HWJIBNOTEHTHOCTb KOHEYHDIX PY 


(IIpedcmaseaexo axademuxom H. M. Buxoepadoeoim 2 VIII 1957) 


§ 1. OrkppirHe CuJioBbiIM ero H3BeCTHOM TeOPeMbIl NOKa3saJiO, YTO BCAKH ., 
KOHeunAaA rpymla OOsaqaer ONpeeICHHbIM OOA3ATEJIbHLIM HAOOPOM CeMMaJIbH fl: 
(HHJIbMOTeHTHEIX) Nosrpyun. B uacTHOCTH, MPH 9TOM OKa3aJIOCb, YTO KaxKJOW. 
MpocToMy JleqHTeIO p NopsAyKa rpyMlbl MOXHO MOCTABUTb B COOTBETCTED: | 
HEKOTOPYIO Cea bHY!O NOArpynly c MOpAAKOM, Je AWIMMCA Ha p, TAKUM OOF 
30M, UTOObI BCe NOMVUMBIIMECA B Pe3ybTaTe 9TOrO Nosrpynnb! Opi nonap'w. 
HeEH3OMOP@HBIMH («CHJIOBCKHH KOMMIeKT Nosrpynm). . 

B cBxA3H C 3THM BO3HHKaeT BOMpOC O CYMIeCTBOBAHHH MOJOOHBIX 3aKOHOME™! 
HOCTeH H JIA HeCHeWMabHbIX NOATpynl y HechelMaJIbHbIX rTpynn — cnenwnans 
Hble PPyMMbl, NOHATHO, JOJIKHbI ObITh MPH 9TOM HCKJIIOUeHbI U3 PaCCMOTPeHHE 
B page mpeqpiqymux pador (1°) Hamu Obl NOyYeHbI pe3yJIbTaTbI B ST@ 
HalpaBwleHHu. Oka3zaocb, YTO KaxkK lad HecnelMabHad rpynna O6JlayaeT Take eB 
H HEKOTOPbIM OOA3ATCJIbHBIM MHOKECTBOM HeCIeWMaJIbHbIX MOArpynn, cpeyy. 
KOTOPbIX COJepKaTCH HeCHelHaIbHble TPylMbl, BCe MOAPyNMbl KOTOPbIX yr) 
ciellvasIbHble. CrpoeHHe 3THX rpynn, Ha3BaHHbIX Hamu (1) «rpynmamMy THI 
S», Obuio BiepBble yctaHopeHo O. IO. LImugrom (4). J 

3a MlocleqHHe TOAbI B pxfe pador (° ®) ObluI0 O6OHapyKeHO OobUIoe 3HayeHHS 
rpynu Tuna S uw AIA ApyrHx BompocoB TeopHu rpynn. 

Oyuako JIA ONMMCaHHA CBOHCTB MHOXKeCTBa HeCHelHaIbHbIX NOATpynn K 
HeuHOH YIpynmbl, aHaJIOTHYHbIX CBOHMCTBaM BbILIeyNOMAHYTOrO «CHIOBCKOr 
KOMIWI€KTa NOJrpynn», IpHBseyeHHe rpynn THNa S OKa3bIBaeTCA ABHO HeOcTe!h 
TOUHBIM, TaK KaK BCAKAA HeCielMabHad pyilia, ABJIAOWaAcA NpAMBIM MIpcii 
H3BeJeHHeM CBOHX P-CHJIOBCKOM NOATPyMMbl HW p-CHIOBCKOrO JONOIHeEHHA, yy 
He coqepxkuT no_rpynn Tana S c NopAAKaMu, eAULMMUCH Ha Pp. y! 

B nepsBcH 4acTH HacTOseh paOoTbI BBOJHTCA H H3yyaeTCA NOHATHE KOMNIE 
jekTa HecnemwMambublx noxrpynu. [Ip stom ycranaBMBaeTcs, YTO AA OOHAapyls 
*KeHHA MHTepecyolleH Hac 3feCb aHaJIOrHH CO CMelHaIbHbIMH NOArpynnanmié 
culeqyeT 3aMeHHTb rpynnbl THNa S Ha BBeLeHHEI Hamu Goslee WHpOKHH Kaci 
rpyun tuna Sp. 

Ora Ooee YHHBepCabHad POb rpynn Tua S, B pacCCMaTPHBaeMBIX BO 
MpocaxX OCOGeHHO BbICTYMaeT B MPHBOJMMBIX HH2%Ke Teopemax 2 u 5 (cp. emp 
c Teopemoli 4 paOorst (*)). Uro Kacaetcs Teopem 3 u 6 HacTOsUlel CTaTbH, TO OHHY 
COOTBETCTBEHHO OOOOuLaIOT IpeqoOxKenuA 3 H 4 padoTst HoG6opy Uo (8). i 

Bo Bropoii yacTH HacTosulel paOorbl NowyyeHbI Ba MpH3Haka p-HHJIbMO-K 
TCHTHOCTH KOHEYHBIX Ppylll, a TaKxKe TeOpeMa, OXBaTHIBAIOUaAd pesybTaTh fh 
Bunangra (1°) u Tammorua (“), orHocammeca kK Tozrpynne Dpartuun. 

§ 2. IIpupeyqem ucnouIb3yemble HaMH onpeyesenuA HM OOOsHaueHHA: 

(§ — Hexoropaw KOHedHad rpynna. 

© — equnnunad rpymna. 

p —HeKoTOpoe MpocToe YHCcVIO. | 

pd-rpymna (noxrpynna) — koneyHasA rpynna (nogxrpynna), Nops,0K KoTopoltl 
NeHTCA Ha p (cM. (?)). ) 

p-ciel\HaJibHad rpytitia—KOHeyHad rpyrna, MMelollad HHBapHaHTHy1o} 
p-CHJIOBCKYy!0 nosrpynny (22). 
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ie 


| p-HHJIBNOTeHTHaH rpynma—koHewHad rpynna, MMelollad MHBapHaHTHoe 
|P-CHJIOBCKOe onoHeHHe (8). 

Cnenmambian rpylma— KoHeyHad rpymna, Bce CHJOBCKHe nogzrpynnpl 
KOTOPOH HHBapHaHTHE!. 

Tpynna tuna S—xkoneywnan HechelnalbHaa rpynma, Bce HeTpHBuambuble 
(noarpymnbl KoTOpow cieluambuple ('). [naBnelitune cpolicrzaa rpynn tuna S 
iTaKOBbI: NOpAOK MX MMeeT BHA g*rY, B>O0, y>>0, T. e. gemuTCA sb Ha 
|Ba Pa3JIMUHbIX IPOCTbIX UYHCJIa; CHJIOBCKad NOArpymna, mpHwasexaaa 
JOAHOMY WS HMX, — WHBapHaHTHas, a ApyroMy — HeMHBapHanTHad WKwJHYeCKad,; 
jecJIM HHBapHanTHoH OyeT nomzrpynna R nopsyka r¥ u R, nNopayka r™ Oyyer 
| MAKCHMAJIbHEIM HOPMAJIbHBIM  AesHTeJeM BCeH TpyNNbl, coxepxallumca BR, 
'To r¥—-% ==1 (modq); upu sTOM y—vy, ABNACTCH HaHMeHbUIMM NOKa3aTesiem, 
| IA KOTOPOrO NOAOOHOCe CPpaBHEHHe BO3MOXKHO (4). 

J) . p-pasnoxwxumaa rpynifa— Koneywnasd rpylina, ABIAIOWadca p-cnenManbHol 
|| % p-HHJIbMOTeHTHOH (3). 

4| Upynna tuna S, — koneyuas HecnelMasbHad pd-rpyima, BCe HeTpHBMaJIbHbIE 
}) pd-nogrpynnbi KoTOpoh cnewHaJbHbl (7); CyHWIeCTBYIOT TOJIbKO Ba Bua rpynn 
Tana S,: pd-rpynubt Tuna S; mpsmoe mponsBeyqeHve WHKIMYeCKOl rpynilbl 
HOpsyKa p MW HeKOTOpOH rpynnbl THNa S, MOpANOK KOTOPOH He JemuTCA Ha p (?). 
| Il—nemycroe mMHoxecTBO HeKOTOpbIX & MpocTHIxX MemHTeNeH Nopadka g 
Tpymnp OG. 

II-KomnsiekTom noyrpynn rpynup & + € (Kopoue, I-Kkommuextom rpynup ©) 
Ha30BeM BCAKYI0 COBOKyNHOCcTb A NomapHo HeEHSOMOp@HEIX Noyrpynn rpynnp G, 
e@CJIH CylecTByeT HeKOTOPOe OAHO3HAUHOe CTOOpaxenHe II na A, y KoTOporo 
| oOpas A, Kaxyoro p € Il apaaetca pd-nogrpynnoh (oqHy nosrpynny, nopayoK 
KOTOpOH JesmHTcA Ha KaxJoe pH, Toxe ornecem k IJl-Komnuextam). 
IfS-KomnieKT, oOpHveHTHpoBanHpli IlS-Komnuext, IUS,-KomnuexT — 370. 
II-kommsiekT, y KoToporo Bce A, OyAYT, COOTBETCTBEHHO, ABJIATbCA NOApyn- 
|| namv Tuna S, p-cielvasibHbIMH NOArpynmamuv tuna S, noxrpynuamnu. tuna Sp. 
S-KOMIJIeKT, OPHeHTHpoBaHHbI S-KommueKT, Sp)-KOMMJIeKT — 3TO, COOTBeT-. 
-eTsenHo, IS-komnuextT, opHentupoBaHHbi IWS-Komnsext, IS,-KomnuekT yas 
-cmyyad, Korga Il = Q, rye © — muoxecTBO Bcex MpocThix JesMTeeH NopanKka 
rpynup &. 

@ (©) —nogrpynna Ppatrunu rpynnpr ©. 

Bpegem (°) cumpon T (fy, Nz) Cie 2yIOWMM OOpasoM: ecu (fy, M2) = |, To. 
NONOKHM T(n, Me) = 1, ecMM xe (My, Np) = qer1ge>...qel, Tye wo, >0, 
®. >0,...,@; >0 uM Gy, Jo,--->91— Pa3JIMUHbIe NpOCThle YWicJIa, TO NOJO*KUM, 


L , ® —1 
T (my, ns) = [J @?'— 1) G; 
i=1 

Mbt cKaxem (3), UTO MpocToH AeMTewb p NopsAyKa KoHeWHOH rpynnp Gi 
NOApUSyeT Wesoe NOO*KHTeIbHOe YNcNO t, ecm CyuecTByeT psy G= RN, D 
DR, D...DN, = E nopmManbubix jJemtenet OG, y KoToporo MIA BCAKOrO, 
i=1, 2,..., uucno (T (MN; 1/2), ¢) BsaumHo mpocto c dj; =(p, (G/M®;)), 
rye (N;,1/N:) uw (G/R;) — nopayKu coorgercrBenHo rpynn Nj. / MN; vu G/ Nj. 

§ 3. [Ipupeyem Tenepb MNoJyYeHHbIe HaMH pe3yJIbTaTbI O CyIleCTBOBaHHK 
y HecrelaJIbHBIX KOHEYHbIX TPyNM KOMMJeKTOB NOJrpynl pasvIMyHorO BH sa, 

Teopema |. Konewnaa epynna mozda u moAeko mozda p-HuAbnomeHMHaA, 
KO20a OHA He COdepocum HU OOHOLL MpueUuaAoHO UAU HEMpueuaAoHOU p-cne~ 
yuarbHoll pd-nodepynnot muna S. 

Teopema 2. Bcaxaa necneyuanonan pd-epynna & codepoxcum mpueu- 
QAoNY1O UAL HempueuanonHyio nodepynny SH muna Sp co caedymuumu ceoui-~ 
cmeamu: 1) ecau @® ne p-Auaonomenrmua, mo §) 6ydem p-cneyuaroxou 
pd-epynnoti muna S; 2) ecau @ p-Huaonomenmua, HO He p-pasAovcuma, mo. 
SH 6ydem p-Kuaonomermnot pd-epynnotti muna S; 3) ecau & p-pasaoscuma, 
mo § 6ydem npamolm npouseedeHuem YUKAUUeCKO epynnol nopACKaA p Uu 
epynnot muna S, nopsdoK Komopoti He Oeaumca Ha p. 


SS) gy ls 
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Teopema 2 aBssetca OObeMHHeEHHeM HM yCHJIeHHeM JIeMMbI 2 paOOThI (*)| 
-teopembl 2 pa6orbi (2) H TeopembI 3 pa6orTHr (*). ; 
Teopema 3. Ilycmo © ne seasemca HuAoNoMeHMHOU OMHOCUMe DoH 
Kancdoeo pEIL. Toeda © umeem no Kpatineti mepe OOUK opueHmuposaHnHelly 
IlS-Komnaekm, codepocauut k nodepynn. i} 
Teopema 4. Ecau ® xepasaox%cuma omxocumeaoxo Kancdoe0 p € II, mi 
Ha Umeem no Kpalined mepe oduH IIS-KomnaeKkm, codepocauul He mene 
[| nodepynn. 
Bospmem / mpocrbix uvced g; >2 u BbIOepem, Jasee, / MpOCTbIX 4Ces Ph 
‘Tak, uToObl g;==1 (modp;), i=1, 2,...,/. Ecmm ©; 6yger rpyntioh Tuna ce 
HW. NOpaqKa pPigi, TO MpAMoe mpousBeyenne GO= ©, xXG,X---xGi Oye 
Hepa3JlOX%KUMON rpynlol, y KOTOpOH, OYeBHAHO, He cyujecTByeT S-KOMIJIeKTA jh 
cojepxKamero 6omee 2 nogrpynm. Tak Kak syecb k= 2/, TO BUAUM, 4TE 
Teopema 4 He MOxeT ObITb ycHuJeHa. 
Teopema 5. Hecneyuanonaa epynna 8 umeem no Kpatineti mepe odurh 
IS,-Komnaekxm, codepocaujuti He meHee k—1 nodepynn. if 
Teopema 6. Ecau © ne umeem IS,-Komnaekxma Hempusuanonolie 
nodepynn, codepoaiuezo k nodepynn, mo © seasemca Il-paspewumoti epynnott 
IIpu IL = Q treopempr 3—6 mpespaljaiorca B TeopembI 06 S-u Sp-KoM- Hh. 
II@KTAaX. if 
§ 4. Teopema 7. Ilycmo § u 9, —xnopmaancnoie Oeaumeau © u nycmey, 
HCH, O(G). Mycme H, codepsxeum nodepynny N nopsxdKa n, npuseny 
Jy = NN u ece nodepynnot nopxdKa n, conpsocenHole c N 6 G, conpa-\ 
ocenol c MN yore 6 H,. Toeda MR 6ydem uneapuanmuHoti nodepynnot 6 GB. ‘| 
Tlonmaraa 3yecb MN = ‘$, rae %—nponsBombuan cunoBpckaad nozrpyuna G,) 
novtyuuM Tteopemy Bunanyra(?®). Teopema 10 pa6dors Tamora (4) Takxel 
JI€TKO BbITeKaeT H3 Hallet Teopemb!l 7, ecuIM B KayecTBe Yt B3ATb TpOKs- 
BOJIbHY!O CHJIOBCKYIO Noyrpynny rpynnpr Nt Tauuorua. 

M3 Teopembl 7 TakxKe cJlelyer: 

Teopema 8. IIlycmo 9) — xHopmaaronolti Oeaumeao © u nycme ) CO (S).9 
Ecau 8/8) seanemca p-nuaonomenmuxoti, mo p-HuALnomenmunoti Oydem u ca-h 
ma epynna &. | 

Teopema 8 sBaaeTcA aHaslOroM ynOMAHYTOM Teopembl Busangra (1°) off 
‘CHeWHaJIbHbIX Tpymnax MH HallieH TeOpeMbI O p-ClelHaJIbHbIX rpymnax (Teopemale 
16 pa6ornt (!?)). 

Teopema 9. J[na mozo umobu GKE Goiaa p-AuasnomermuHoti, Heob-— 
xoduUMO Wu OocMamo4HO, 4MObbl BCAKULL Npocmoti Oeaumeab ee nopsOKAa noas- 
puz0ean 4ucao p®, 2de p® > | —nauéoicuan cmeneHb p, Oeasuaa nops00K 
Kommymanma &, | 


Uacrubim cotyyaem TeopeMb! 9 sBJIdeTCA Teopema Ppobeunyca ((2%), crp. 137). } 


Benopycckuii HHCTHTyT HHKeHeEpoB Tloctynusto 
2KeMeSHOMOPORHOLO TpaHcnopta 10 VI 1957 " 


IMTHPOBAHHAS JIMNTEPATYPA 


1C. A. Uynuuxun, Matem. c6opx., 40, Ne 1, 39 (1933). 2C. A. Uynuxun, & 
Matem. cOopu., 4(46), Ne 3, 5214 (1938). 3M. K. Uyuuxuna,C. A. UyHuXxuH, — 
HAH, 39, Ne 2, 43 (1943); Marem. c6opy., 15(57), Ne 2, 325 (1944). 4 O. 10. WuMugr, |} 
Mate. cOopu., 31, Ne 3—4, 366 (1924). 6 H. Wielandt, Math Zs., 60, 407 (1954). 
eB Huppert, Math.Zs., 60, 409, (1954).. 702 Redei, Publ. Math., 4, Ne 3—4am 
-303 (1956). § Noboru It6, Kodai, Math. Sem. Rep., Ne 1—2, 1 (1951). ® R. Baer, 
Math. Zs., 62, 402 (1955). © H. Wie landt, Math. Zs., 44, 284 (1936). 2 W. Ga- Gf 
schtitz, Math. Zs., 58, 160 (1953). 22.C. A. Uywuxun, Martem. c6opu., 25(67), Ne3, § 


eats 3H. Lassenhaus, Lehrbuch der Gruppentheorie, 1, Berlin—Leipzig, 
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JToxaagn AkagemMun nayrk CCCP 
1958. Tom 118, Ne 4 


MATEMATHKA 


C. B. ABJIOHCKHH 
O NIPEXEJIBHbIX JIOTHKAX 
(ITpedcmaéaeno axademuxom-M. B. Keadouuem 18 VII 1957) 


_ EcrecTBexHbim o606mleHvem A&-3HauHbIX orMK P; (1) apmserca OecKOHeYHO- 


jsHaunad sOrHuka Pyo, UpedctaBsstoulad coOoH MHoxKecTBO BCex yHKUui 


O (x1, X2,..., Xn), APyMeHTbI KOTOPLIX OMpefeseHbI Ha MHOxecTBe ENe = 
f= eet, ons) Meotakhe. utO | (a, ry Oa, <i ute) Cede, KOPIa  a,@ Ese 
W(i=1, 2, ..., n).Ouepugno, uro Py, cosepkuT KOHTHHYYyM pasHUHBIX (yHK- 

UHH, 3aBHCALMX OT TepeMeHHbIX x1, X2,... OHako B IpHsOxKeHHAX, B 


|YaCTHOCTH IIpH pacCMOTpeHHH MHTepmpeTaluh eAyKTMBHbIX HCUMCJeHHH, m0- 
CTPOCHHbIX IPH NOMOWH KOHEYHOrO YHCJIa TIPHMHTHBHbIX CBA30K, MIpHXORHTCH 
|PpacCMaTPHBaTb He BeCcb Kslacc Py, a eFO MOAMHOXKeCTBAa, COCTOALIMe U3 
‘cueTHOrO ucla dyHkuMH. B jlambuenwem Hac OyAyT HHTepecOBaTb 3aMKHy- 
Tbe MOsKacchl F u3 Py,, T. €. Takve MOAMHO*KeCcTBa CyHKUMH, KOTOpbIe 
|MHBapHaHTHbI OTHOCHTeJIbHO OMepallMH Cynepno3sHuHH. OTHOCHTeIbHO 9THX TIOL- 
‘Kglaccop Oyfem MpeAnonaratb, 4TO KaxKbIM H3 HHX COJepKHT CUeTHOe YHCJIO 
| DYHKUHH. 
Onpeneneuune. Tosopat, uro cuctema dyukxunh $Y = {f (x1,.--, Xn)} 
i\TOMOMOPQHO oroOpaxena B cucTemMy QO = {g (Yi, ..- 5 Yn)}, CCIM CYMeECTByeT 
| B3aHMHO-OJHOSHAYHOe COOTBETCTBHe apryMeHTOB x;<Y; WH KaxOW PyHkUuA 
if (41, ..-, Xn) €% onosHayHO oTBeyaeT byHKuMA g(Y;,..-, Yr)/ED 
3aBHCAMad OT COOTBETCTBYIOWIHX apryMeHTOB, pH¥eM BCAKOM cynep- 
‘Mosuuun dpyHKkunh us $ u npunaqexamet % oTrBeyaeT aHamloru4ynad cynep- 
| MO3HUMA H3 COOTBETCTBYIOUIMX PYHKUHH cucTembI O, KOTOPad TakxKe MpHHal- 
| exuT ©. Ecam mpu stom oToOpaxeHHu romMomMopdu3M HMeeT MeCcTO B O6e 
|CTOPOHbI, TO ropopaT, 4To cucTempI $F uO H3SOMOPOHHEI. 
| Onpegenenue. 3amKuyTbli Knacc & C Py, Ha3sbliBaeTcA pe Le sb- 
/HbIM (TipeesbHOH soruKolt), ecm: 1) # cocrouT u3 cyeTHOorO uHCa PyHKWMH; 
2) # cofepxuT romomopuble mpoo6pasbi k-3HayHbIx NOruK Pp (k = 2, 3, ...). 
| [JpeqembHaa soruka mpexctaBsaer coOoH o6oOmleHHe k-3HayHbIX JIOrHK 4, 
OY@BHIHO, 3aHMaeT poMexKyTOUHOe NOsOxKeHHe MexKy k-3HayHbIMN JOrHKaMui 
| 4% CUueTHOSHAdHOH oruKOl. Syecb eECTeECTBEHHO BO3HHKaeT BOMPOC: CKOJIbKO 
CYUeCTByeT MOMapHO HeEMZ3OMOp*HbIX MIpeAeJbHEIX JOrHK? B aHHOM saMeTKe 
| MaeTca WCuepmbIBalollM OTBET Ha TOcTaBJeHHbIM Bonpoc. Mmenno, ycraHaB- 
JMBaeTCA, UTO MaKCHMaJIbHad MOIHOCTbh MOAMHOXKECTBA TlOMapHO HevsoMopt)- 
HbIX IIPe[eJIbHbIX JIOTHK paBHa KOHTHHYYMy. : 

Hye paccmatpupaiotes dyHKunn f(x, y)€ Py,, MMerlollMe Tak Ha3biBae- 
moe AULMuHOe cTpoeHue. Mb ropopum, TO yHKUHA fy (x, y) uMeerT 
AULMYHOE CTPOeHHe, eCJIM cyllecTByeT Takoe pasOveHHe MHOxeCTBa ENs 


EX Mp Gil oa sae, 
a= 40} 5561 SH aces Rat Gas acd oe eaieds ees, 0 Ry < ha 2s 


uTo fo(Gi, Gi) C Gi AMA Kak Doro MHoxecTBa Gi, Coepxallero Oonee yeM 
OMMH aseMeHT: [)(Gi, Gi) PaBHO usu {0} usmM Gi, ecMH EG; COMCPRUT OMMH 
gmemenT H i> 1; [ (x, y) =O B ocTambHbIx cayyaax (Tad. 1). 

Ilyctb S (x)— pynkuua, oro6paxatouaa EXena EX, By em HasbiBaTb (pyHK- 
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unio S-i(f,(S(x), S(y)), rae fo HMeeT sAlMUHOe CTpoeHHe, (yHKUHeH C ALLHY- |B 
HbIM CTPOeHHeM. | 

Jlemma 1. ®ynxyun h(xy,..-, Xn), ABAAOU4AACA cynepnosuyuett * 
YHKYUU C ALUULHeLM cmpoeHuem f(x, Y) U KONCMaHM 0, 1,..., ecmo auoog 
KOHCMaHMa, Aubo @ynKYyUA, KOMopaA Ha KasKO0om AYUKe Gi X--. X Gil 


a a ce 


npuHumaem UAU SHaYeHUA UZ Gi UAU mMosCOecMeeHHO PasHA HYAIO, A 6HE 
muuUuKoe ecez@da npukumaem snavenue 0, npunem h(xX1,..-> Xn) CyuecmeeHHo jh 
BQBUCUM OM BCEX CBOUX NEPCMCHHOLX Xy,..-, Xn- 


Ta6auna ft 


ee 0 | Laeky | rPhe ks 


Algae 


pp umlce 
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ko +1 


JloKasaTevIbcTBO BeeM UHAyKUMeH No cynepnosHuHH. Jima UcxXONHBIX 8 
dbyHkuni yrBepxenve ouepugno. Iyctb A(x,..-, Xn) =fo (Ar (xi,,---, %i,), & 
hy (Xj, +++, Xj,,)). BosmMoxkHbI cileqyloue cryyaH: 

A) Ay (Xi,) ne Kap) Oise, Re (Fis we Xf, an HOP Nagi er 
A(X). + +5 Xn) == fo (Cr, C2) = 6; 

6) Ay (Xi; ---', %7,) == O° a hy (Xo. =, 4p Eee Const. | Orciona scnenyem 
uro r= 0 n m=n. Ilostomy hg (Xj,,--, Xin) = hh (X1---» Xn), THe Mh— F 
(PyHKUMA, Nosyyaoulasics us hy nepecTaHOBKOH mepemeHHBIX. B cuay HHAyK- ff 
THBHOFO NpemnoowenuA AA Ah (xy,..., Xn) YTBEPXTeHHe JIEMMBI CIIpaBe ABO. je 


Ilycrh Ha summKe 6; X...xX Gi PynKuna hh UpHHHMaeT 3HaueHHA 3 


————— 
n pas 


Gi- Torqa wa 3TOM smuKe N(x,..., Xn) MpHHMMaeT 3HaveHHA H3 MHODKeCTBa 
Fo(Ca, Gi), THE fo(Ci, Gi) = {0}, Korgacy= Ei, u folG, Gi) C Gi, Koraa & 
c,€G;. Ecam xe na sme @; X...X G6: M(x%,..., Xn)==0, TO Ha HeM 


npas 
A(x1,..-, Xn)==f,(c, 0) =0, T. e. A ToRMeCTBeHHO paBHa Hys0. OuesuzHo, 
YTO BHE yKa3aHHbIX AWLMKOB A (Xxy,..., Xn) = 0. 
B) hy (Xi,,.--, %i,) = const, hg (x;,,..., %;,)s=const. Tana hysxuni Ay 
Why, 10 ycuOBHIO, YTBepxkXeHHe JeMMbI cipaBezyuBo. Tlycts wa suuKe 
Gi X...X G; 06e PyHkWHH npunHMaloT 3H34eHHA M3 €;. Torga Ha Hem’ 


oe 


n pas 
h(X,,..-, Xn) UpwHumaerT sHauenua us [,(Gi, Gi) C Gi. Ecau xora 6p ogua 
W3 (pyHKUHi Ay ut hy Ha STOM SAIMMKE TOXKTeCTBeEHHO paBHa HYyJIO, TO H | 
A(%1,..., Xn) OyHeT MPH AaHHEIxX YCOBHAX TOXKAeCTBeEHHO paBHa HYJnO. Ilo- 
CKOUIbKy Kaka TOUKA, PacHOMO*KeHHad BHe AMIMKOB 6; X...X Gi, O6s- 4 


* Snecb MbI CuHTaem 
4uTO IIpH OOpasoBaHHN cymepnosunnit 
; He JWOMycKaet 
HECYINCCTBCHHBIX TepeMeHHbIX. : rhe atari 
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BaTebHO HaXOWWTCA MHCO BHE AMMKOB Gj; X...X Gi (NO NMepemennymm 


SS — — I 


i$ r pas 
| Xi,), 1u60 BHE ALHKOB Gi X ... X Gi (NO nepemeHHbIM x), ... Xj) 
ae ee coe SS 


1 
| 
|i 


fo lO Kpalinei Mepe ofHa us (byHKun hy umn h, B STO TOUKe paBHa 
ymo. Tlostomy BHe AMMHKOB 6; X...X Gi A(x,..., Xn) = 0. Cnenosa- 


n pas 
ReJIbHO, BO BCeX CJyyaHx A(xy,..., Xn) WMeeT TpeOyemprt Bug. TlonytHo 
tbr yCTaHOBHJIM =TakxKe, 4TO A(xy,..., Xn) CYULECTBEHHO 3aBHCHT OT BCex 
RBOMX II€peCMCHHBIX X%1,..., Xn. MtaKx, memma yoKka3aHa. AnamorMuHBii pesystb- 


aT MMeeT MECTO, CCJIH 3aMeHHT fy (x, y) Ha-S? (fo(S (x), S (y)). 

Ilyctb A(x, y)s= const —cynepno3snyna cbyHkuua f(x, y) Cc AWUOHEIM 
TpoeHvem 4 KoHcTaHT QO, 1,... Ha ocHoBaHHH foka3aHHOH semMMbI 1 9TAa 
DYHKUMA Ha AWMKE G6; X G; WMOO MpHHHMaeT 3HaYeHHA U3 MHOXKECTBa Gi, 
1MOO Ha HEM TO%KJeCTBEHHO paBHa Hyw0. B nocweqHem culyyae auHK 6; X Gi 
mMOpaswesseTcA Ha OHOKJIETOUHbIG SALLMKH C HYJICBbIMH 3HaveHHAMH. 
. aKkKHM O6pasom, *yHKunaA fh OyeT HMeTb Tak2xKe ALIMYHOe CTpoeHHe. Cono- 
ETaBHM KaxKJOU AUMYHOM (byHKUMM MocMeOBaTeMbHOCTb, COCTOAMLyIO 43 
WEJIDIX HEOTPHILaTeJIbHbIX UHCe HW CHMBOJIA OO: fy, Me,..., Te mj — YuCMO 
d MMKOB i-ro NOpAyKa (COOTBETCTBYIOWee MHOXKECTBO Gj; COMePRHT i 9NeMeH- 
HOP). OuepugHo, uTO O<n; < oo. JlanHaa noceqoBaTeIbHOCTb CTPOHTCA N10 
poysKnun A(x, Y) ORHO3HaUHBIM OOpa3om. OTHecem jJaiee dyHkuun fh (x, y) 
CHCTBUTeIbHOe YCIO y = 0, YrY2,.--, OMpeMeteHHoe Tak: yi = 0, ecm nj <1; 


Ta6auna 2 


| en S; s; +1 | s; +k; —2| s,+k,—1 
| | 
S; Sf 1 S; +2 | s;--k,—4 S; 
Seotid S,;+2 S, +2 Stee! S; 
8,+ k,—2|s;+ k;—1]s;+ k;—1 Si+ 4 S; 
S;+k;—1 S; S; ee | S; | S; 


i= 1, ecau nj; >1. Mb BuguM, 4TO KaxkoH dyHKkuHH A(x, y) © ALMUHBIM 
CTpOeCHHeEM OTBeYaeT JCHCTBHTeJIbHOe YHCIIO. 

JlemMa 2. ITycmo h(x, y)==const — cynepnosuyua GyAKyuu Cc ALYUM4- 
Kolm CmpoeHuem f(x, y) u Koncmanm 0, 1,..., npuwem f(x, y) o62adaem 
amoe OoAlowee oOHUM stuKkom 1-20 nopsxdKa (fy =1). IMycmo y u «— 
Delicmeumeavnole uucaad, omeeuarujue, Coomeemcmeenno, h(x, y) u f(x, Y). 
To2eda y >a. 

| JIlemma 8. Ecau $ u 2X — yBa usomMopdubix MHOKecTBa MyxKyuu, npu- 
Hem ece KOHCMaHMbl npuNadnecam KaK $8, mak u XQ, mo coomeemcmeyto- 
um dyxHKyunm f(x, y) u g(x, Y) C AWUYHoIM CMpoeHuem omeBexatom paB- 
Hole OelicmeumeArbHole 4ucna % = B. 

Vszomopdu3m MHoxKecTB uO o3sHayaeT HaJIMUHe B3aHMHO-OJHOSHAaYHOrO 
COOTBETCTBHA KOHCTAaHT, BXOJAUMX B 9TH MHoxecTBa. IlocKomKy ® u Q 
coepxKaT BCe KOHCTaHTI, TO OTCIOJa CAefyeT, YTO COOTBeETCTBy!ONIMe PyHK- 
uuu f(x, y) u g(x, y) MMeIOoT paBHoe YACIO AMMKOB Kak Moro NOpsAAKa. 
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Teopema. Mownxocme makcumaacnoeo nodmHoscecmsa @ecex npedeabnblx\y 
nonapHoO He US0MOpPHbIX NO2UK UZ Py, PABHA KOHMUHYYMY. . 
B oguy cTropony yTBepxKJeHHe OYeBHAHO, MOCKOJIbBKY MOLLHOCTb MHOXKECTBAlT 


Ta6nuuna 3 


KG IG 
0 ( lected eee ge eat eee 041234] 5678| 9.0 
mo 
0 | 4 | 2  |e—4 0 10 
{ 00 
el fs | 2 ioe 5 seo 
3 442 
| ee | - J [ | o 4 B22 
ee » |e | 0 5 6785 
6 7785 
x 7 8885 
Air baht ale lanes ; pwn geee 
Bar ati 


(IpeeJIbHbIX JIOPHK He IPCBOCXOMAT MOMLHOCTH BCeX CUCTHbIX NOAMHOXKECTB U3 Px, 
Tenepb MOKaxKeM, YTO MaKCHM@JIbHad MOL\HOCTb MOAMHOKecTBa NMonapHch 
HEH3OMOPHBIX NpeAeJbHbIX JIOPHK He MeHee KOHTHHY yMa. CsToi LebIo MOCTpOHMe 
KOHTHHYaJIbHOe CeMeHCTBO MoMapHO HeH30MOp*AbIX MpekesbHbIX soruk. TlycTEp 
a (0O<a<1/,) — Npon3BouIbHoe eMcTBHTebHOe 4YHCMO. PaccMOTpHM OHO Huei 
ero pa3sloxKeHHH B GOecKOHeyHyIO ABOHUHYyIO ApoOb (Oepx 3/, = 0,011.. 20 
a% = 0,a,%9... FIpH HaoxKeHHBIX OrpaHHyeHHax a, = 0. Onpeyemum cemelicTBch 
yukuul f.(x, y) caenyiouum o6pasom. PyxKkuna f.(x, y) uMeeT sMWUHOEHE 
cTpoenue (14, Mz,...), THe Nm; =a; +1, UpHuem B TaOmMUe CHayana cleaqyeTy 
fy AWHKOB |-ro nopagKa, 3aTeM M, AWMKOB 2-ro NopagdKa u 7. J. Ilycrep 
i-H auluK 6; X Gi uMeeT NopagoK k; >2u G6; = {s;, Si tl,..., si +Ri—1 SH 
Tora Ha 9THX sAulNKax (i = 2, 3,...) fa(x, y) WMeeT BU, NpeAcTaBeHHBIE 
B TaO. 2. Bue 9THX ALMKOB (T. e. BHE AMMMKOB NOpagKa &; >2) f(x,y) =O8 
SameTuM, 4TO Ha G@: X G: fal*%, Y)=Sitor(*, y), THE 9 (x, Y) 
= max (x, y) + 1 (mod k;) — pyxkuusa BeOOa (*). 

O6o3sHayHM Yepes F, NOAKNacc (PyHKWHH us Py,, NopoxKeHHbI cymepnois 
3HUKAMH (pyHKuuh f(x, y) a KoHcTanT O,1,... JlerKo BugeTb, uTO #, cueTHOr 
H COMepxKUT TOMOMOpiHbIe Mpooopasnr k- 3H THbIX moruk P,(k=2, 3,.48 . 
Ilyctb a=48. J[na onpegenennoctH nyctb « >8. IIpeanonomxum, 4To Pu 
usomopoua #g. Torga ynkunn |, (x, y) H3 Pg oTBeyama Opn dbyHKunA h(x, y)) 
u3 S,. C OMHOM CTOPOHbI, Ha OCHOBAHHM JIEMMBI 3, eHCTBHTeMbHOe YHCOY, | 
oTBeyaioulee 1 (xX, y), MOUKHO paBHATECA 8B, T. e. (= 6: C ypyro# cTopount, |i 
NOCKOJIbKy A(x, y) He MOxKeT ObITb KOHCTAHTOH, TO, B CHJTy eMMbI 2, 7 > a. |e 
ConocTaBJIAA 9TH pe3syJIbTaTbI, MbI IPHXOAMM K MpOTHBOpedHo. Cre josatespno, i 
PF, He U3s0MOppHa Hs, H TeOpeMa MOJHOCTHIO NoKasanHa. . 

B sakJuoueHHe MpwBeyeM TpuMepbI ABYX MpesembHbIx JoruK. IlycTs PyHK-|h 
WMH bp (x, y) Hw p(x, y) ompeyenenbr tTa6n. 3. Ouepuquo, uro Kaacc fh) 
NOpORAeHHbI CynepmosHuMAMa CyHKUMH .(x, Y), bs(xX, y),..., H Kmacc Q,}) 
MOpOxK AeHH BIH cynepnosHivsmn cbynkuun p(x, y), ABMAIOTCA " miperembubiMa, 
mipwyem # WMeeT cyeTHBI Oasuc, a Q — Oa3Hic, COCTOAIMA 43 ONHOH cbyHKOMH.|) 
Jlanee, # cOMepxKHT HE TOMbKO TOMOMOp*Hble 1poo6paspl Pr, HO H H30MOp¢pbl Pr. fl 


Tlocrynuso 
16 VII 1957 
UMTHMPOBAHHAS JIMNTEPATYPA 


1C, B. AG6nmoncKku it, WAH, 95, N6 (1954). 2% D. Webb, Proc. Nat, Acad. { 
Sci. 21, 252 (1935). t 
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Jloknanp AKawemun nwayk CCCP 
1958. Tom 118, Ne 4 


TEOPHA YIPYTOCTH 


A. C. AJIEKCEEB u B. A. FEJIbBUAHCKMA 


Ob OMPEXEJIEHHH HHTEHCHBHOCTH FOJIOBHbIX BOJIH 
B TEOPHH YIIPYPOCTH JIYYEBbIM METOJOM 
(ITpedcmaeneno axademuxom B. H. Cmupnosoim 12 VII 1957) 


PaccmaTpuBaetca (B JyueBOM TIpHOauxKeHHH (')) 3aqaya onpeleweHHuA HH- 
TeEHCHBHOCTH HM (OPMbI TOJIOBHbIX BOJIH, BO3HHKAaIOWIHX Ha MJOCKOM rpaHuye 
pa3qela ylpyrux cpeyq, B Cilyyae NayqeHHaA Ha TY pany JIMHeEHHO NoOWApH- 


|) sopaHHoli BomHEI c cbpoHTOM mpousBombHOK cbopmpl. lua aKkycTHKu Bompoc 


| 
| 


06 onpefeseHHH HHT€HCHBHOCTH TOJIOBHbIX BOJIH B CJly¥ae NafeHHa cipepu- 
yeCKOH BOJIHbI Ha NIOCKy!o TpaHHly pa3syesa paccmaTpuBasu Dpuypuxc u 


Kennep (?). 

Ilyctb B NPAMOYIOJIbHBIX KOOPAMHaTax x, Y, Z 3aaHbl YBa Moypo- 
cTpaHcTBa z2>>0 u z<U. TlomynpoctpauctTBo z>>0 3anomHeHo ynpyrol cpeyzon 
CO CKOPOCTAMH paCNpocTpaHeHHA MpOMOMbHbIX H MONePeyHbIX BOJIH COOTBETCT- 
BCHHO Up; HM Us; H MJIOTHOCTbIO py. YNPyrve XapakTepHCTHKH cCpefbl, 3allou- 
HAIOWMLeH MOJyNpocTpaHcTBo z<_ 0, O603HaYHM Yepe3 Vyo, Usg H (o- Ha rpa- 
Hue pa3yena z = 0 npeqnonaraioTca BbINOJIHEHHLIMY YCJIOBMA HeMpepbIBHOCTH 
CMeleHHH M HallpsxKeHHi. 

Byem fipefcTaBJIaTb BeKTOPbI CMeIIeHHH BOJIH, paCMpOcTpaHsAIOMUXxcaA B 
Hallie CHcTeme, B BHJe pa3sox*KeHHh 


Uo (%,.4) Zt) = Im. >, UY Gra 2) f(b) (1) 
n=9 
rye yHkKuHH 
i iwt 
(2 


fn(t) =\F @) ae do (>), 


@®e 


YAOBJETBOpPAIOMIMe PeKYPPeHTHBIM COOTHOWEHHAM [’n41(t) =fn(t), XapaKkre- 
PpH3y!oT THM pa3pbIBa BeKTOpoB U) (x, y, z, ¢) Ha COOTBETCTBYIOINHMX dpoH- 
Tax t=7,(%, y, z). Benwunnnr ty (x, Y, 2) ABMAIOTCA SHKOHAJIAMH BOJIH, a 
pektoppt U') (x, y, 2) CyTb KOMMJIeKCHbIe Mepbl paspbIBOB pasHoro nopsAgKa. 
Tlepppie ormuunpie or nya BexTopsr U') (x, y, 2) =U (x, y, z)t? Bcym- 
max (1) uMeloT OObIUHY!O AIA THNa JaHHOM BOJHbI NOMAPH3allHiO (HOPMaJIbHBI 
K Q@poOHTY JIA MpOAOJbHbIX BOJIH HM KacaTeJIbHbI JIA NonepeyHbx). M3meue- 
HHe JWIMH 2THX BEKTOPOB BAONb Tye OnpefedseTca, Kak H3BeCTHO (*), reo- 
MeETPHYECKHM PaCXOMKJeCHHeEM «TYYeBLIX TPyOOK» H [IA OHOPOAHOH cpeb! 
MOXKeT ObITh BbIPawKeHO PopMy JOH 


UY (m= V Bue im). (2) 


rae M u M,— ape Touxu syua, a do u doy — COOTBETCTBYIOMINe 9THM TOU- 
KaM Tl0BepXHOCTHbIe 9JIEMCHTbI (PpOHTa BOVIHBI (7, %). 

PassomKenve Tuna (1) ABJAeTCH HeCTaIHOHapHBIM aHaJIOrOM KJIaCCHYCCKUX 
pa3lox%Kenu no OOpaTHBIM yacTotam. PynkusA fy (¢) MOxeT ObITb Kak Hempe- 
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pbIBHOM, TaK HM paspbIBHOH (HM Waxe (byHKUHOHasIOM) u cpopmyvia (1) npencTae. | 
jineT co6oH OO6o0OmleHHOe pellieHve (B CMbICJIe TeEOPHH OOOOWIEHHBIX byHKUHH (*))) F 
WMHaMMYeCKUX YpaBHeHH TeopHH yMpyroctH. — rit A 
Ilyctp U(x, y, z, t) — BeKTOp CMeIIeHHH Najatolllen pOvEY JIA KOTOPOL Ie ' 
A. 

Bemmunupt U"° (Sy Ue te Coney oe F (m) 3aqaupr, a U'’ (x, Y, 2, t 
(v=1, 2,...)——BeKTOpbl CMeleHHH BOJH, BOSHHKAIOWHX B Ipollecce OTpagy 
»KeHHe —- TIPeJIOMJIeHHe, BeJIMYMHDI U(x, y, 2) w w(%, Y, 2) Ada KOTOpEE 
MOAIeKaT Ope eeHHto. : 
Hasioxenve novel MafatolleH BOJHbI H BOJIH, BHOBb BO3HHKIUHX Ha rpa-@ 
HULe, JOJMKHO YOBJICETBOPATb YCJIOBHAM HeIpepbIBHOCTH CMelleHHH H HallpA- 
*KeHH Upy z= 0. Cpeau Bonn UM (x, y, z, t) V=1, 2,...), KPoMe OTpa- 
2KEHHbIX H MPeJIOMJICHHBIX, IPHCYTCTBY!OT TOJIOBHbIe WH Tak Ha3bIBaeMble <0-| 


BePXHOCTHbIe» BOJIHbI C (POPMOM, OMpememAeMOH (pyHKUMAMH 


4 io (t—to) 


‘ =x ||2) € 

1.G@—5)=\hee | See 
Do 

rye mocroxsxHHan x >Q. AmMNIHTYyAbI ue <MOBEPXHOCTHBIX» BOJIH H 3HKOHAI NE 
t, H€ 3aBHCAT OT KOOpJHHaTbI Z, paspbIB Ke BeKTOPa CMeLeHHH STHX BOJIH 
MMeeT MECTO JIMWUb pH z = 0. 
Ucnomb3ya rpawuHble ycJIOBHA, HeTpyqHO onpeyemuTb amnsuTyyp U®) 
BC€X BHOBb BO3HHKIUHX BOJIH Ha mockoctH z=0. Ja onpevesenust Tose Ih 
3THX BOJIH B MpOH3BOJIbHOH TOUKe cpe- ff 
[bl HY2KHO JIWIb MpOXOJXKHTb BAOJIb IE 
nyyelt Benuuunn US) (x, y, z) *. 
B HacToslleH 3aMeTKe MbI OrpaHH- ji 
YMCA onpefesleHHeM TepBbIxX OTJIHY- JB 


HbIX OT HyJA umenows US B passoxe- 
HHAX (1), NOIApHsallHA KOTOPbIX 3apa- \G 
Hee H3BeCTHAa, a 3aKOH MpoouKeHHA 
BAOJIb Jy Yel ONpesemsnetca opMy10H(2). & 

Bpeyem B Touke O’ nepeceyenua 
Jyda MajlarouleH BOJIHbI C MOCKOCTbIO 
z2=0 noKabHy!o cCHcTeMy KOOpAMHaT 
x’, y’, 2’. Ocb O’2’ HanpaBHM Mapas- fl 
JIeIbHO OcH Oz, Ocb O’x’ momecTHM B 
TJIOCKOCTH NaweHHA Jyya, aocb O’y’ — 
HOPMaJIbHO K Heli. PasJioxKHM BeKTOp 
CMeLIeHHH MadarouleH BOJIHbI Ha [Ba BeK- 
TOpa, H3 KOTOPbIX OJMH JIGCAKHT B MIOCKOCTH NaqeHHa, a Apyroi napanienexn 
ocu O'y’. 

B cumy JMHelinocTH rpaHWuHbIX ycnoBull MBI MOKEM PaccMaTpHBaTb 9TH 
ABe COCTAaBJIAIOUIMe H€3aBHCHMO Apyr oT Apyra, UpHyuem ciyyaii nayqeHuaA BOTH 
C BeEKTOPOM CMCIIeCHHH, HallpaBJIeHHbIM 0 ocH O'y’, NpHHUHMHasbHO He OTWH- 
WaeTCA OT AKYCTHYeCKOrO CJyYad H MOXKeT ObITh pacCMOTPeH KaK B (2). 

/\nA paccMaTpHBaemMoro HaMH CJlyuamd NOMAPH3al\HH BOHEI B TMvlOcKOcCTH 
NayeHHA TpaHHuHble ycJIOBuA pH Zz =O umeiwT Buy 

UrT=U; of (U*) =(9) (U-); =) (US) = e@(L 
re oz WH Ty, —HalipsxKeHun; U* uy U~ — cymmapupie BEKTOPbI CMelleHHi 
COOTBETCTBEHHO CBepXy HM CHH3y OT rpaHHubl. 

IlycTb Up > Up. >> vu > vst wm naqaioulad BomHa TpoqoubHa. B stom 
Cayyae BOSHHKAaIOT TPH TOJIOBHBIX BOJHbI **, ofna  n3 KOTOPBIX 
MpoforbHad Tuna P,P.P, (v= 1), a _Be —nonepeuHEIx Tuna P;P2S; (9 = 2) 

* 


ms EAE 
Olikonambl T(x, Y, Z) JerkKo onpexemsioTcs Metozamu TeOMeTPH4eCKOM CeHCMHKH; MbI 
mpeymouiaraem UX H3BeCTHBIMH, 
** O Knaccupukauun TOnOBHBIX BOJIH CM. (Sy 


662 


u P,P.S, (v= 3). [Ipenomnennyio mposombHy!o BOsHY O603HaYHM CHMBOJIOM 
P,P, H comocTaBHM efi 3HauoK v = 4. 


Tpanwunpe ycuopua jis Kosdbunnertos pasppiBa US) ymewr soKastb- 
HbI Xapaktep. Ecnu sanvcaTb UX COOTBeTCTBeHHO TouKe A (cM. puc. 1) u 
MOACTaBHTb B HUX pa3ssoxKenvsA (1) Qua BeKTOopow U(x, y, z, t) Bom, y4a- 
CTBYIOWMX B TpaHHUHbIX yCJIOBHAX, TO, ipHpaBHAB HyJO CyMMbI KOIpuULMeH- 
TOB IpH dyHkuuax f,(t—r) uw fp(t—r) *, Momyuum cucTemp! asreOpan- 


gecKkux ypaBHenul yaa US) pu z= 0: 


UP sin OY + U® cos 62 — U® cos 62 — U® sino = 0, 


U® cos 6 — UW sin 6 —U®-sin 62 — U® cos 6% = 0, 


(Aq + 2u, 5 2u, cos 9°?) 2us cos 9°?) a 
DP eet noe UP ——_ + u@ —_—_ — u®S sin 6? = 
2 p2 Sin p2 p2 Pa 
4 
aay (Ae —- 22) OU py 008 Oy eros ore ) ; (3) 
2u, cos 9 U4 cos 26% us cos 269°?) f 
aes oe + UG ———— + U@ ———&_ — uD cosb? = 
Y ps pe sin OY, Ung Sin °n2 


re OU} sin a | 
<7 [Le Oz’ ) 


rye k=O, 1; nocrosuupie Jlame A; MW pw; OMpeeNAIOTCA H3 PaBeHCTB A; = 
= 9: (U2,— 202); wi=ivg; yrapt 6% mexyy eqMHHUHEIMM BeKTopamu t) H 
ocbi0 O'z' ompejlevieHbI Tak, 4TO BeKTOpbI t>) HMeIOT NOJOXKUTeMbHbIe MpoeK- 


HH Ha ocb O'x’. 
Ucnonb3ya copmyap (6), (8) pa6orp (5), serko HalTH WHTCHCHBHOCTb 
U,” CTapiero lo nopsyKy paspbiBa Tipe OMJeHHOH BOJIHbI B MpPOH3BOJIbHOM 


TOUKE CpeJbl. ora BeJIH4HHa WHMeeT BHI 
cos 05 - T (a) 


um M)= y® (u 3 
o (M) 0 \r"0 i cos? et) + F (IL, 2°, 04) 


rye | — qauna oTpeska MypM anyua mpenomMmeHHOH BOJHbI, « — yrowl nayeHHa 
Bomub! U(x, y, z, t) B TOUKe M,, MeHbIIHH MpeyembHOrO a = arc SiN Vp, /Vpo 
(cm. puc. 1); T («) — Kosddulvent npesiomuenua; dbyHKuna F(l, a, 6%)), 3a- 
BHCAMAA OT PaBHbIX paMyCOB KPHBH3HbI (PpouTa NafaiolleH BOJIHBI, OOa- 
aeT CBOMCTBaMH 

HEXUS Ci. asia)! 


ds, ey yO, 700 


loo. 
B cusy toro, yro US? ='0 npn z = 0 («=a»), cooTBeTcTBeHHo TouKe A, 
u3 (3) upx k=O caenyiot coornomenna US” = UP) = UP? = 0, us KoropErx 
BHJHO, YTO paspbIBbI Ha (PPOHTAX YOJOBHEIX BOJH Ha OHH NOpALOK HwKe 
pa3pbIBa B NMafalouleH BouHe. 
PaccmatpHBas cucTemy (3) upHh R=1, kak uU AIH U (M), MoxHo 6bI- 


NO Obl ONpeAeNHTb BeJIMYHHBI U™ y t®. B atom cmyaae cuctema (3) cozep- 
Kalla Obl OHO YpaBHenve, sBvIslolleecH CJIeQCTBHeM OCTAJIbHbIX. OfHako 


(bakTHYeCKOe OpeeseHve BeJIHUHH UP oe te 3aTpyAHHTeIbHO. YWoOHee cun- 


* CyefyeT OTMeTHTb, UTO BCe T, Mp z = 0_coBnayarwr. 
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TaTb HX HeH3BeCTHBIMH HW IIpHBJIeub elle OHO COOTHOINeHHe, CBASbIBAIOLIee | 

UM ¢ UM. S70 coorHomeHHe serkO TOMYYHTb, MpOeKTHpyH BeKTOPHOe pa- ie 

BeucTBo (4) paOoTb (1) Ha KacaTesIbHOe Halipapsienue (s) K PpoHTy B cayyae |p 

mpokombuolt BomHbr UM (x, y, z, t) H Ha HOpMasbHOe (”) B CAyaae TMoneped- | 
HoH. Ono uMeeT BAL 

au) iq 

Ue A= phe et (4)) 


Paccmatpupas (4) pu z= 0 copmecTHo c (3), Mbl MO%KeM HaliTH 


Opol'y (Up, Us» ) 0 COS eo 


a (5))) 
VFO, a, 0@y | 


OTKYJja, PaCKPbIBaA TPOM3BOAHytO IO Z, NOJTYYHM 


US” (A) = Ud” (Mo) 


~ P. (py 510) V mnrs 


(vy) EKO) 
a Soe Tei 


B dopmysiax (5) u (6) BBeqeHbI OOO3HAYeHHA: MM = Up /Up2; Ty W T2 — paluy-f 
Chl KPHBM3HbI HOPMAJIbHBIX CeueHH dpoHTa Nafaiolled BOJHEI B TOUKe My 
(rie BOuIHa NaqaeT NOX KPHTHYECKHM YIJIOM &) COOTBETCTBEHHO B TIJIOCKOCTH 
naweHiA WH B epmeHAWKyJIApHOH K Hel NOCKOCTH; 1) — paccTOAHMe OT TOUKH 
M, go trou«xn A (puc. 1). Bemmuunnt Ty (vz, Vs, p), HasbiBaemple KOappu- ff 
IMeHTaMH OOpa30BaHHA TOJIOBHbIX BOJIH, JIMIUb MpOCTbIMM MHOXKHTeAMH OTIMYa- 
OTCA OT TpoTaOyHpOBaHHBIX B (°) KOSPMHIUMeHTOB. 

Vcnonp3ya (2), Quid Mpow3BoubHOH TOUKH HaOsoqeHua N OKOHUATeJbHO # 
noJty HM: q 


oo (ye 2 
V mre +lo+L sin 8, 


rne L—pacctosnue AN; B,—octpbili yroul MexKy Ocbio Oz H HOpMaJBbIO | 
K (pouHTy rOJOBHOM BOJIHBI. 

B pacCMOTpeHHOM HaMH CJly4ae BOJIHbI NOBEpXHOCTHOrO THHa OTCYTCTBYIOT. 
OHH BO3HHKAaIOT, CCIM B TOUKe A COWNIeHACTCH MeCHbUIe Tpex (pOuTOB rosOB- 
HbIX BOJIH. MHTeHCHBHOCTH HM TlapaMeTpbl *, JIA «MOBePXHOCTHBIX» BOJIH MO- 
ryT ObITh ONpeeseHbI U3 CHCTeMBI, aHaJIOrHYHOH (3). 

B sakoyeHHe OTMeTHM, 4TO (bopMywla (6) coxpaHseTca HW B TOM csly4ae, 
KOra JIMIb OHO W3 NOyMpocrpancTB (HMeHHO TO, B KOTOPOM pacmpoctTpa- 
HACTCA OObEMHAA BOJIHA, BbISbIBAIOUaA TOJIOBHbIe) OMHOPOAHO, a yipyrve xa- 
pakTepHCTHKH Apyroro 3aBUCAT OT Z. 

ABTOpbl CYHTAIOT TIPHATHBIM JONTOM TpHHecTH Osaronapnocth T. VW. Mer- 
pallleHb 3a ps], ICHHbIX COBETOB. 
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1958. Tom 118, Ne 4 


TEOPHA YIIPYTOCTH 


A. A. BAKYJIEHKO 


Of;CBA3SAX MEXKAY HAIPS)KEHHAMH HW JE®OPMALLIV SMH 
B HEYMPYIUX CPEJIAX 


(ITpedcmaeneno axademuxom B. H. Cmupnossim 26 VII 1957) 


IIlpo6memy cBpxseH Mex]y HallpsxKeHHAMH HM WesopMalluAMH B HE BOE 
pyrux u mWwiacTHuecKHX cpelax B HaCTOAMee BPEMA CCT OCHOBAHHA OTHECTH 
YHCJIy TaKMX, B IIPHMCHeHHH K KOTOPBIM BECbMa [epCMeKTHBHbI, B YaCTHOCTH, 
epMOAMHAaMHueCKHe MeTOJbI MccuIeqOBaHHA. OnHako (bakTMyYeCKH C HX MOMOLLbIO 
moKa YaJlocb MOCTPOHTb TeOpHH NOBeeHHA HEYMPyruXx Cpe JIMUIb HEKOTOPbIX 
/HanOoJlee MpOCTbIX THIIOB, a HMCHHO yIpyro-Ba3kux Cpex Moiixta ('), HeKOTOpbIX 
APYrHX He BMOHeE YNPyrux cpel H3 YuCIa TaKHX, OCHOBHbIe 34KOHOMePHOCTH 
MOBCJICHHA KOTOPBIX YyKJlabIBaIOTCA B OOLUYIO CXe€MY JIMHEMHbIX 3aKOHOB Jle- 
idopMupoBaHHa (7), a Take ympyro-miactuyecko cpeybt Teuku (°,*). 
| B HacTOALleM COOOULeHHH OCBelaeTCA peANPHHATAA HAMU MOMbITKAa MOCTpoO- 
|i TEPMOJHHAMHYECKHMM ITYTEM «TeEOPHIO MWIaCTHYHOCTH», B KOTOPOH OOULHOCTE. 
iM [pyrve BaxKHbI€ KayveCTBa OCHOBHbIX 3aKOHOB TePMOAMHAMHKH ObIH Obl 
}HCNOJIb3OBaHbI B BO3MO%KHO OosIbleH Mepe. 
| OcHoBy TeopHu, HapsAyy Cc 3akKOHaMH TePpMOJMHAMHKH, COCTABJIAIOT OOBIUHbIe 
}oOmlHe MPHHWHNMbI PeHOMeHONOrHYeCKOrO NOLXOMa, SKBUBAJICHTHbIe, MO Cylle- 
CTBY, MpeANOMO*KeHHIO O BO3SMOXKHOCTH BHIJCHTb BO3IE KaxKJOH TOUKH BHYTPH 
|HCCJIeEyeMOro TeJla QJIEMeHT, MIpeACTAaBAIOWIMH CoOo1I0 OAHOPOAHYy!0 TepMOMHAa- 
| Mayeckyto cucTemy. B cooTBeTCTBHH CO CnelMcpHKOH TBeEPLOTO COCTOAHHA Bellle- 
CTBa, STY CHCTEMY MbI, KPOMe TOPO, JOJI2KHbI CUHTATb «3aKPbITOH». B pesybTaTe 
OalaHcC S3HeEPrHH JIA Hee MOXKEM 3aNHCaTb CJIeLyIOWIHM OOpa3om: 


du== o;,dejx + dq, (1) ° 


ia BTOpoe HavaJIO TEPMOAMHAMHKH B cbopme COOTHOUICHHA, BIOJIHE IKBUBAJICHT- 
|}HOTO KJIAaCCHYCCKHM COOTHOICHHAM Kaay3nyca: 


dq<T ds. (2) 


| 3necb U“ HW S— <«OOBEMHbIe» MJIOTHOCTH, COOTBETCTBCHHO, BHYTPeHHeH SHEPrHy 
|M SHTPONHH 3/eMeHTAa; oj, — KOMMOHCHTHI B KaKOl-MOO CHcCTeMe OpTOrOHaib- 
HbIX KOOPAMHaT XXX 3 TeH30pa HallpsaxKeHHA; ds;,—TeH30pa BeCbMa MaJIOrO: 
W3MCHeHHA JeopmalliiM SJIeMCHTa (OTCUHTbIBAeMbIe, B OOWEM CJIyyae, HCXOAA 
| u3 TekyllelH ero KOH*HrypauuK); dg—MNJOTHOCTb KOJIMYeCTBa TeNJIOTLI, KO- 
Topoe NosyyaeT B/IEMCHT B TeYeHHe BeCbMa MaJIOrO TIpOMexKyTKa BpeMeHy; 
| T — aOcomtoTHad ero TemMepatypa. 
| Kak M3BeCTHO, JIA HeabHO yupyrow cisOWHOH edopMupyemMok cpeAbr 
HlOHad COBOKYNHOCTb «apryMeHTOB COCTOAHHA» SleMeHTa B OOLIeM cCJlyyae 
| COCTOHT H3 7 He3aBHCHMbIX TePpeMeHHBIX, B Ka¥eCTBE KOTOPbIX, HallpHMep, 
MOYT CUYKUTH oj, = Sei (i, R= 1, 2, 3) u T. Upw mocrpoennu xe jocta- 
- TOUHO CTporo H OOULeH TeopHH WetbopMupyeMbIX cCped, OTparkalolleH Makpo- 
CKONMYeCKHe CBOHCTBA H MNOBeJeHHe peaJIbHbIX TBEPAbIX TeJI B Mmpolleccax 
AeopmaluH Ooulee NOHO, HexkeNM deHOMeHOJOrMYeCKaA TeOpHA ylpyroctu, 
HYXKHO CYHMTaTb, YTO COBOKYIHOCTb <apryMeHTOB COCTOAHMS» SJIeEMeHTa, Hapsi- 
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DY C TOJIbKO YTO OTMCYeHHbIMH, COJepxKHT WM HEKOTOPbIe ApyrHe MapaMeTpbly 

Vinaue, Halipumep, pH (PuKCHpOBaHHbIX HalmpxAKeHHAX M TemiepaType CoC Te 

‘HHe SJIEMeHTa BCerfa AOJLKHO ObIIO Obl OCTABATbCA HEM3MCHHBIM, B TO BP€M$9 « 

KaK MaKpOCKOMMYeCKOe BHYTpeHHee COCTOAHHe peaJbHOrO TBepsoro Ted? , 

B aHaJIOPHUHbIX YCJIOBHAX MOXKET H3MeCHATbCA, KAK H3BeCTHO, MOBOJIbHO os 

ULeECTBEHHO (B pe3yJIbTaTe «HO3yyeCcTH» WH «OTIbIXa»). 
Takum o6pas3om: 


u = U (944, O19) ee ey 933, A, he, ee ey es iy, (3' 
5 = S (11; S12) a eS eri, S33, Mp Ae, a | ke T), 


The hy, hg,...,Ar O6O3HANAIOT OTMeCYCHHBIe <«OMOJIHMTeJIbHbIC? apr yMCHTbiR’ 
COCTOAHHA 3uIemMeHTa. BpemeHve 2THX TapaMeTpOB O3Ha¥aeT, NO CYWecTBy i)’ 
YTO, B OTJMUMe OT OObIMHOH JIA TepMOQHHAMHKH JlespOpMupyeMbIxX Cpe TOU: 
KH 3peHHA, 3JIEMCHT Cpefbl paccMaTpHBaeTCAH Kak TeTeporeHHad OHOpOTHas 
cucTeMa, T. @. CHCTeMa, COCTOAUad H3 HeCKOJIbKHX YTOMOFeHHBIX (a3, KOTO: 
pble Kak Obl BJOXKeHbI Apyr B Apyra Hu XapakTepH3ylOTCH fF He3aBHCHMbIMI 
YAebHBIMH KOHIWeHTpalusamu. Tem caMbIM, KpoMe Bcero Iipoyuero, peaJsIH3yeTcs 
€]MHCTBeHHad BO3MOXKHOCTb YYeCTb B PaMKaxX OObIYHOrO eHOMeHOJIOrHYeCKO- 
TO MNOAxoa HaJIMyHe B peaJIbHbIX TBEPAbIX TeJlaX Hallpx»%KeHMM BTOpOrO } 
TpeTbero pojla, HOO, OYeBHAHO, B3aHMOelicTBHe M@XKAy YNOMAHYTHIMH (pasa-% 
MH MOXKHO TpaKTOBaTb KaK «CKPbITbI€> BHYTPeCHHHE CHVJIBI. . 

Halo 3aMeTHTb, 4TO TNapaMeTpbl An, KaK HW HallpAXKEHHA jp, JOJDKHBE 
ObITb CBA3aHbI C JedopMallHeH 92eMeHTa, TIpHyYeM B IIpHMeHeHHH K BeCbMei# 
MaJIbIM H3MCHCHHAM COCTOAHHA QJIEMCHTa CBA3b WOJDKHA JONYCKaTb MpeACTAaB-se 
JIGHHe C TIOMOMLbIO paBeHCTB Bua 


m 
Dyn = gids (n=1, 2,...,n), (4)} 
rye g'? = gl? CYTb HEKOTOpbIe KOSPPHIMeHTLI (KOTOpbIe MOryT 3aBHCeTb OT). 
HalpspkeHHH, WepopMalui, TemMepaTypbl H, BOOOULe TOBOpsx, HcTOpHu Harpy-G 
2KCHHA MH NedopMauu aemeHta); dsj, —BeJIMYHHbI, ONpeyesemble paBeHcT=dp 
BaMH 


def, = de;,—dei, (i, R= 1, 2, 3), (5)) 


B KOTOPBIX, B CBOIO O¥epedb, dei, CYTb CHMBOJIbI BEJMYHH, MpeACTaBJIAOUlUx'y 
‘cOOOH, €CJIM BOCHOJb30BaTbCA OOBIUHOH AIA MaTeMaTHYeCKOl TeOpHH MacTHy- 
HOCTH TepP/MMHOJIOrHeH, KOMNOHEHTHI YIIpyroH CocTaBJIAlollell H3MeHeHHA edop-"O 
Mau aJleMeHta. PopMasbHOe OMpefesieHHe STHX KOMIOHCHTOB B OOUIeM CuJly- 
Yae aHH30TPONHH TepMOylpyrvx CBOHCTB Cpefbl BbIpaxkaloT paBeHCTBa Bua 


dein, = Ci 1A ip, ae Qery id (i, k= it, 2; 3), (6) 


PHO Qikim = Srilm = “ikml — «KOa(PPUUHEHTHI YUPYTOcTH», aA (rip = X(r)ki — 9 
«KOSPPHUHEHThI JIMHEMHOrO TeIJIOBOrO pacliMpeHHA» MaTepvasia cpefbl B CO-f 
OTBETCTBYIOINeCH ee TOUKE. 

OrmeuveHHble HasiIMuHe HM XapakTep cBsaseli Mexicy dk, uU U3MeHeHHeM Recop-t 
Mal\HH 9JIEMeHTa BbITeKAalOT M3 CJIeAyroulMx cooOpaxenuh. Mssecrso, aro MHO-) 
YKECTBO BO3MOXKHBIX BECbMa MaJIbIX H3MeHCHHH JHOOOrO «MrHOBeHHOrOy cocTos- 
HHA 9JIeEMeHTa He BMOHe ypyroH Ccpebl, CBOMCTBa KOTOpOH B ocTaTOUHOH) 
Mepe COOTBETCTBYIOT CBOHCTBAM pPeaJIbHbIX TBEPAbIX TeJI, Hapsyy, ObITb MoO-} 
*KeT, C CYMIECTBeEHHO HeEOOpaTHMbIMH H3MeCHEHHAMH, HeOOXOMMMO JONKHO co-t 
JepxkaTb Take, JJId KOTOPbIX 


eh = 0 @, R= 1; 2, 3). (7) | 


Tak Kak TNOBeJeHHe JJIEMCHTA B TeYCHHH BECbMa Ma€aJIbIX I] pOWe€ccoB TaKOLo | 
pola BHOJIHe HACHTHYHO MOBeXeHHIO SJIeMeHTa HeKOTOPOH UJeasbHO ynpyroi| 
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CpeAbl, HA MOJMHOXKeCTBE MHOXKECTBA BCEBO3MO?KHbIX H3MCHEHHHM JIIOOOrO MPHO- 
HBEHHOrO COCTOAHHA 9JIEMeHTa, KOTOPOe COCTaBJIAIOT 9TH powecchl, Bce day 
 1ODKHBI WJM WpeBpalllaTbcaA B (yHKUWMH uU3MeHeHHH do;, HU dT, UNM %*e TOX- 
| ectBent0 paBHATbCA HyJ0. OyuaKo llepBoe, KaK HeTPpyHO BHJeTb, IpHHH- 
{Maa BO BHHMaHHe (H3H4eCKHH CMBICJI MapaMeTpOB Ay, O3HayaIO Obl, 4TO H3- 
j Mexenta «CKPBITBIX» HaNpxAxeHHH pH yupyrux esopMaluAx dIeMeHTa MOryT 
MObITb CDaBHHMbI C HX H3MCHCHHAMH, HallpHMep, IPH XOJOAHOM MsacTHYecKOH 
| jecopmannm. Tak Kak 9TO ABHO IpOTHBOpeuHT elCTBHTeJIbHOCTH, MbI IpH- 
f XOJMM K BBIBOAY, UTO paBeHcTBa (7) BCerfa JOJDKHbI MMeTb CBOMM CJIeJICTBHeM 
f PaBeHCTBO HyJO Bcex dAp, OTKYa, B CBOIO O4epeb, H BbITeKaIoT (4). 

| CyllecTBeHHO, 4TO IIpW OTCYTCTBHH B Cpee 2JICKTPOMArHHTHBIX H_ TerVJIO- 
'BOrO lOve, BbISBaHHbIX YHCTO BHEIHHYMH WCTOUHHKaMH, paBeHcTBa (7), rpy- 
'00 TOBOpA, CYTb HeEOOxoOAHMOe MH WOcTaTOUHOe YyCJOBHA OOpaTHMOCTH BeCbMa 
MaJIOrO H3Me€HeHHA TePMOAMHAMMYeCKOTO COCTOAHHA QJIeMeHTa. OgHako Ha OCc- 
HOBaHHH BTOporoO HavaJia pH BOJHeE O6paTHMbIX W3MeCHeEHHAX COCTOAHHA 
'B COOTHOWeHHH (2) J[OJIKeH HMeCTb MeCTO 3HaK PaBeHCTBa, T. e. OJDKHA 
6bITb paBHa HyJIO BemHuHHa T ds —dq. Otciojqa cillelyeT, TO 9Ta BeJMUMHAa 
JOKHAa ObITh MpecTaBuMa B BUJe BbIPaxKeHHA, aHaJIOrH4YHOrO TO (OpMe BbI- 
| paxKeHHAM B IIpaBblX YacTAX paBeHcTB (4): 


T ds — dq = Vinds?,.6 (8) 
Tak KaK Ha OCHOBaHHH BTOpOrO HavaJia BO3MOXKHbI JIMUIb TakHe H3MeHe- 
| HHA «MIHOBCHHBIX» COCTOSHHM SJIeEMeHTa, JIA KOTOPbIX CIpaBeAJIHBO COOTHO- 
\meHve (2), 9TO BbIPaxKeHHe JOKHO MpeCTaBJATb COOOH ompeeeHHO-TOuI0- 
| >KUTeMBIYIO qudepeHuvaJibHylo (bopmy. Tlostomy KOSPPHUHEHTH! Yin = Ypi 
WOJDKHB! 3aBHCeTb, B YaCTHOCTH, OT cKOpocTeli y/, = dep, / dt. 

B cooTBeTcTBHH C BbIpaxkeHHeM (8) 9TH CKOPOCTH CYTb HekKOTOpbIe «O606- 
| GIeHHbIe TOK», a KoappuUHeHTL! ;,— COOTBETCTBYIOUIMe HM «TepMOZMHaMH- 
-yeckue cub». B TepmMoyHHamuke HeOOpaTHMbIX IpoleccoB, Kak H3BeCTHO, 
| CBA3H Me@KLY «TOKaMM» MW «KCHaMH» Takoro pofa («peHOMeHOJIOrHyeCKHe CBA- 
3M») OObINHO Npeqnosaraiotca smHHelinbIMH. Ha ocHOBaHHH MpHHuMMa Oxnsarepa 
|| MaTpHia COOTBETCTBYIOWHX YypaBHeHHH  oOslayaeT CHMMeTpHel, OOycuOB- 
| JIMBaIOUleH BO3MOXKHOCTb DpeCTaBHTb «TepMOAHHaMNYeCKHe CHJbIy B BUe 
_WacCTHbIX TIPOW3BOJHbIX TIO COOTBETCTBYIONWIHM «TOKaM» HEKOTOPOH KBaj[paTH4- 
HoH (yHKUHH MocmeqHHX («qMccunaTHBHOH PyHK Wun»). 

| Ojuako B IIPHMeHeHHH K CHCTeMaM HHTepecyloulero Hac THA Mpesno- 
| JO*wKeHHe O JIMHeMHOCTH «PeHOMeHOJIOrH4eCKHX CBA38eCH» HMeeT 3HAUHTeJIbHO 
| MeHbIUe OCHOBaHH, 4eM B IIpHMeHeHHH K OOJIbLUMHCTBY CHCTeEM TeX BHJOB, 
| KOTOpble paCCMaTpHBaIOTCA B COBPeMeHHOM TepMOHHAaMHKe HeEOOpaTHMBIX Ipo- 
/areccos. TlostTomy MbI MOJIOX%KHM, O6O6lIaA eCTeCTBEHHbIM OOpasOM MIpHHHn 
| Onsarepa, 4TO 


OF (ni, nibs +++» Nag» T) 
On’, 


ik 


Pin = ((, k=1, 2, 3), (9) 


roe VY moxkeT mpescTaBAATb coOolH dyHKUMIO Covlee CJIOKHOrO THMa, Heke 
| OObluHad JuCCHNaTHBHaA CPyHKUMA. 
M3 ypapHenni (1) uw (8) BelreKaeT ypaBHeHue 


di = ojndsip +. T ds — Dindetn. 


Baoan dyxuKuuio f =f (91, o12,.--,533, Ar, Aer-.-,Ar, T), ompezenae- 
My!O paBeHCTBOM 


=u—Ts, (10) 


MM ucnonmb3sya (5), (6) u (9), NoceqHee ypaBHeHHe MOXKHO TIpeCTaBHTb B 
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BHJE 


re) (6) 
a doi, + —oL gipdel, + ST at a 
ik n 
aa pj pry 5 wasn) (11)f 
= Sim%1mindsin + Findein + %(rylmSimal — sdf — an?, Sik at 
E . 


Hano 3ameTuTb, uTo doj,, de}, u dT MOXKHO paCCMaTpHBaTb Kak He3aBH- {i 
CHMbIe BeHUHHE!. B camMom Jese, nomoKum def, = 0 (i, R= 1, 2, 3), T. e©.f 
6yeM pacCMaTpHBaTb JIMWb BHOMHE OOpaTHMble W3MeCHeHHA KaKOrO 3a]lan-h 
Horo cocTosHua auemeHta. IIpH 9TOM yCJIOBHH M3 MoCcJIeMHerO ypaBHeHHs! 
BbITeKaIOT Cle yIOUHe: 


ae = S{[m%lmik (i, Riz 5 Ze 3), (12) 
ve = — S$ + S1m%X(r)1m- (13)5 


Tlockoubky 9TH ypaBHeHHA CBASbIBaIOT JIMLb «apryMeHTbl COCTOAHHA»,® 
TIpHuemM B (OPMe KOHEYHBIX 3aBHCHMOCTeli, OHH JOJDKHBI MpeAcTaBATb coOonyy,, 
TOXKJecTBa, T. €. YNOBJETBOPATLCA In JOOOrO H3MeHeHHA cocTosHHA. OT-f 
clofia, KaK HeETPyAHO BHJeTb, H BbITeKAeT YNOMAHYTAA BO3MOKHOCTb. im 

B pe3ysbtTate 43 ypaBHeHua (11), Hapafy c papencTBamu (12) u (13),8. 
NOy4aloTcA Cseyroulve: 

ONe 


(a) n ; ) 
ee eae ae (i, k=1, 2, 3). a 


HaHOoslee OOWHe 3aKOHbI MH MPHHUHNb! CeHOMeHOJIOrHYeCKOH (pH3HKH, O03BO- 6 
JieT HaesTbCA, YTO B HUX COJepmKaTCH ypaBHeHHA CBA3H MexKLy HanpsAxKe- 
HHAMH M eopMaluAMH JuOOOK YepopMHpyeMOH cNVOWHOK cpeabl, CBOlCTBa 
KOTOPOH JOCTaTOYHO OH3KM K COOTBETCTBYIOMUErO poa CBOMCTBAM peaJIbHbIX.f 
TBepAbIX Tel. Bmecre c TeM Jd NOMyYeHHA C HX NOMOLMIbIO ypaBHeHHii, 
ONMCbIBaIOWIHX CBA3H TakorO pola B CpeyaX BNOHeE oOMpeyeneHHoro Tuma, fh 
MOCTATOUHO KOHKPeTH3HPOBaTb TeOPeETHKO-aHaJIMTHYeCKHe cBOlicTBa ANddepeH- 
UMaJbHbIxX (opm (4) H cTpyKTypy dyHKunn VY. 

Tak, HampuMep, ecm opmpl (4) BNOHe HHTerpHpyeMbI, MpHyem HHTe-, 


rpadibl HX CyTb PyHKUMH HHBapHaHTOB TeH30pa {e/,}, a Y—dyHkuua HHBa- 
PpHaHTOB TeH30pa {ne}, M3 ypaBHenHit (14) BbITeKaloT, B KOHIe KOHIOB, cue+ 
AytoulHe: | 

@D? +2[(D2)?—e6 -T 1] =D, —o,D7; — @[(Dz)? —np-T] (15) 
(a Tak2Ke ypaBHeHHe, CBASbIBaIOWee «WapoBbie» TeH30pbI), rye D?, Dz, Ds et 
OOo3HayatoT JeBHaTOpbI, COOTBETCTBeHHO, AepopmMauuit ¢/,, HanpsKeHUit u CKO-j 
poctelt yin; 1, 2—(pyHKUMH HHBapHaHTOB TeH3opa {ef}, A 0, ,—HHBA-! 
puaHToB TeH30pa {xj}. STH ypaBHeHUA OMHCbIBaIOT cBA3H Mexy HanpsaxKe-: 


HHAMM epopMaluamMu B OllpeeseHHOoro pojja TepBOHayaJIbHO H3SOTPONMHbIX. 


cpeqax, OOsaqaroulMx, HapsAAy C YUPyrocTbio, BASKOCTbIO H «aTepmMHyecKOl» f 
T1laCTHYHOCTbIO. 


JleHHHrpaycKult MHKeHEpHO-CTPOMTeMbHbIM Tloctynusio 
UHCTUTYT 12 VII 1957 


UMTHPOBAHHAS JIMTEPATYPA 


‘J. Thomp = elas Trans. Roy. Soc. London, A, 231, 339 (1933). 2 B.H.®u H- & 
Ke IbmTeH hk, » Cy actos, IIpoOnembl MeTajjoBeqeHHsA H (u3HKH MeTasuoB,, & 
c6opx. 2, M, 1951, cp. 245. ° JI. M. Kauawon, [puka. matem. u wex.. 5 n. 3 (1941). | 
4 JI. M. Kauanos, JAH, 54, NM 4 (1946). ca | 
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Jloxnagn Akayemun nayk CCCP 
1958. Tom 118, Nb 4 


TEOPHA YITPYTOCTH 


10. A. KEMbAHOB 
BYOMOJIEJIBHBIE 3ANAUH JAWMHAMHMYECKOLO H3rHBA MJIACTHH 
(ITpedcmaeaeno axademuxom JI. H. Cedoseim 12 VIII 1957)- 


OcHoBHoe ypaBHeHHe usrMOa macTHH HMeeT Buy (?) 


OM 02 M40 07M, 02w 


ad + * Geay + aye — baa = 9° © 


|Smecb w(t, x, y)—cCMelleHHe, NepMeHaMKyJApHoe HayasIbHOMY MOs02%xKeHHIO 
“QacTvHbl; p.— Macca IMJIMHpa Cc OcHOBaHHem dxdy Ha cpeQuHHOH moBepx- 
HocTuH; M,, My., M,—usruOatoulwe MOMeHTHI, ABJAIOWIHecA B OOMLeM cayyae 
HEKOTOPbIMH (PYHKIMAMU KPUBU3H x, = 0?w / Ox", x19 = O?w/ Ox OY, x, = O?w/dy?, 
OMpeeIH€MbIMH CBOHCTBAMH MaTepHasla TlacTHHBl. 

PaccMOTpHM KJIaCC ABTOMOJeJIbHbIX PelleHHH ypaBHeHuaA (1), 3aBucamHit 
OT AByx NepemenupIx: §=x/VYt, y=y/Vit, 7. ec. w= tO, (G;7).- bak 
Kak Mp 3TOM % = 0?®, /08?; x19 = 0?D, / Oe ON; x, = 0? D,/d7?, TO dyHKuHH 
My, My, Mz 3aBHCAT JIHIIb OT MepeMeHHbIX § UM 4. 

CreqopatesIbHO, ypaBHeHve (1) MOxKHO MpeoOpas0BaTb K Buy 


027M, 02M. 0? Ms 
gt Gea, | “aa 


+ 4 (20) Ee — 4 0) <0, (2) 


rift Reo 08 — 09) 4 


4 


PemeHwe paccMaTpHBaemMoro BHa UMeeT, HalpHMep, pA 3aqay 06 ymape 
M10 vlacTHHe TeJIOM, ABH2KYWJMMCA C MOCTOAHHOH CKOpOCTbIO. 

B yacTHOoM culyyae yfapa nO HeorpaHHyeHHOH B OO6e CTOPOHbI WwlacTHHe 
TeJIOM, HMCIOWNMM OfHy TOUKy (x =y-=0) CONpHKOCHOBeHHA C MJacTHHON, 
BOSMOXKHO JlaJIbHeMee yNPOWeHHe pelleHus. 

IIpH sTom ypapHenve (1) B NOMApHbIX KOOpAuMHaTax rf, 6 NpHHumaeT BUT: 


4 9 /. OM, 1 9 ew 
le 4H (Ma — Ma) — w= 0, (3) 
upwuem us3rHOaroul“e mMomeHtpt M, u M, 3aB¥CAT TOJbKO OT KPHBH3H 
0?w 1 Ow 
a Ore 2 Or” 


BBuy CHMMeTPpHH 9TOH 3aayH eWHCTBeHHOH NepeMeHHOM, OT KOTOPO! 
3aBHCHT (byHkuna ®,, Oyger C=r/)V t, B Cumy ero ypaBHeHue (3) cra- 
HOBHTCH OObIKHOBeEHHBIM JudPepeHUMaJIbHbIM ypaBHeHHem: 

d /, dM, ds ul? ay’s ; 
lac’ az ) + ael(Mi — Ma) + =F (Po — Po) = 9 (4) 
TpeTbero MopsAyKa OTHOCHTeJIbHO (yHKIHH , (H60 x= Dy, x, = O/C). 

Ip wMHefHOH 3aBHCHMOCTH MexXly HallpsxKeHHAMH UM JecopmMalluaMu 
ypaBHeHHe (4) ABJIAeTCA JIMHeHHbIM H MOXKET ObITh MPOMHTerpHpOBaHO B 9VJIe- 
MeHTapHbIX (pyHKUHAX (7). 
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J\ia caryyaa yhipyro-nsacTuyeckux jledopmauui ypaBHenue (4), Oyzyun)) 
HeJIMHeCHHbIM, HMeeT pa3JIHYHbIM BU B OOMaCTAX Harpy KeHuA MU pasrpyXKeHHaA. |h 
OrmeTuM, 4TO rpaHHlla sTHX OOslacTeli ompeyesaeTCA ypaBHenuem C = const,.B 
NpHyeM Ha Hel JlOJDKHO BBINOJIHATbCA YyCJIOBHe HelpepbIBHOCTH cCKOpocTeH, 
CMeLLeHHH HM H3rHOalowlWX MOMeHTOB MO aHaJIOrHuH C COOTBeTCTBYOIMeH 3aqayelt 
yMapa no OauKe (°). 


Tlocrynuao. 
10 VIII 1957 


WMTHPOBAHHAH JIMTEPATYPA 


1A. A. Uabiomn4, Iaacruunocts, M.—Jl., 1948. 2? A. HW. Jlypbe, Onepanu- 
OHHoe HCuMCeHHe B IIPH02%KeHUN K 3afjaue MexaHHkH, 1932. % P. E. Duwer, D. S. Clark, 
( 


N. F. Bohnenblust, J. Appl. Mech., 17, Ne 1 (1950) (mep. cOopx. Mexann- 
ka, B. 3, 1950). 


Joxnayp Akafwemun wnayx CCCP 
1958. Tom 118, Ne 4 


MATEMATHYECKAA PHSHKA 


Unen-Koppecnonyent AH CCCP A. B. 3EJIbAOBUMY u Lf. HW. BAPEHBJIATT 


YPABHEHHM HECTALLMOHAPHOM SHJIbTPALLMM FA3A 


1°. B mHorounceHHbIX HeJIMHeMHBIX 3aqayax MaTeMaTHYecKol (busuKU MOWy- 
jeHHe HW aHaJIH3 ABTOMOJCJIbHbIX TOUHBIX pelleHHH MIpescTaBIAeT CO6OH BecbMa 
ieKTHBHEIM MeTO, HccuIeqOBaHHA. BaxKHO MMeTb B BUY, YTO ABTOMOJE/IbHbIC 
)CILICHHA HHTEPeCCHbI He TOJIbKO HU He CTOJIBKO Kak YaCTHble PeCUIEHHA OTeJbHbIX 
'3KHX KaCCOB 3aau, HO, MlaBHbIM OOpa30M, KaK HHCTPYMeHT JIA NOyYeHHA 
IPHOJIM2KCHHbIX PeWeCHHH WH aCHMIMTOTHYECKHe MpeACTAaBIeHHA pelieHHh Oomee 
OMX KJIaccoB 3ajlau. B uacTHOCTH, B pase CJlyuaeB ABTOMOJIeJIbHbIe pellleHua 
MpeeAIOT ACHMITOTHYeCKOe NOBeseHHe MPH OOJbUWIMX 3HAaYeHHAX BPeMeHH 
9eLUCHHH MOCTATOUHO WMPOKUX KJJaCCOB HecTalMOHapHbIx 3ayayu. Dny6oKue 
006paxKeHHA 10 TOMY NOBOLY UMeloTcs B KHHre JI. 1. Cegopa (7). Kak u3Bectuo, 
»YULeCTBOBaHHe ABTOMOJ@JIbHbIX PelWeCHHH CBA3AHO C HHBapWaHTHOCTbIO OCc- 
JOBHbIX YPaBHeHHH 3aau OTHOCHTeJIbHO HEKOTOPOH rpynmbl mpeoOpa3soBaHHH. 
DKa3bIBaeTCA BO3MOXKHbIM, HCHOJb3YA ITY HHBAPMaHTHOCTb, yKa3aTb (Tak%Ke 
3 ABTOMOJeIbHOH ChopMe) CueAyroUlMe WICHbI ACHMNTOTHYeECKHX MpelcTaBJeHult 
ibeleHHA TPH OOMbWIMX 3HAYeHHAX BpeMeHH. B MmpediaraemMou 3amMeTKe NO]00- 
ible PesysIbTAaTHI MO/yYalOTCA IIPHMeHHTEIbHO K 3anaye Kouin Aa HeAMHeHOrO 
VPABHEHHA HeCTalMOHaApHOH (busIbTpallMu raza (coBnasaloulero C ypaBHeHHeM 
eMJIOMPOBORHOCTH MPH CTeMeHHOH 3aBHCHMOCTH TeMJONPOBOAHOCTH OT TeMme- 
DaTypbl), ABTOMOJeJbHbIe PeWIeCHHA KOTOPOTO, COOTBETCTBYIOILHe HauaJib- 
IHOMy ycCOBHIO B Bye d-PyHKWHH, OblWIM NomyuenbI paHee (?,*). He- 
PMOTpA Ha HekOTOPpOe (opMasIbHOe OTIHUHe, U3araeMble B HacTOAUMLeH 
Ppadore cooOpaxkeHUA TeCHO CBxA3AaHbI C padoroli (*), rye paccMaTpuBasIOCcb ypaBHe- 
“Me TeMIOBOrO pacnpocTpaHeHHA MWlaMeHH, HHBAapHaHTHOe OTHOCHTEIbHO Oovlee 


i 


q 


9. VW. Angzpwanxuna u O. C. Ppnxosa (°). 

2°. PaccMoTpuM aCHMIITOTHY¥eCKOe TMoBeyeHHe pelwleHHi sayaun Kom aaa 
lypaBHeHua HecTalHoHapHok dusbTpawuu rasa JI. C. Jleti6ensona 

OL O2y"t1 oats Owil(2) ay ew Pe ee re (1) 
Oe Ox? ot Oe 

|(u —- MJIOTHOCTb raza, @? — KOHCTaHTa, 3aBHCALad OT CBOMCTB Cpeybl U rasa, 
Nx — KoopmuHata (—co<(_x¥<_ co), ¢{—BpeMA, M—MOKasaTeIb MOJIMTpoMbl), 
HCOOTBETCTBYIOWWMX OFpaHHUeHHbIM HavaJIbHbIM pacmpeysetenHam u(x, 0) = 
ai (x), OOpallatolluMCA B HYJIb BHE HEKOTOPOrO KOHeYHOTO HHTepBavia OCH x. 
Jana vsaisoctpaluu paccMoTpyM cneppa JMHeHHBIM cayyai (2 = 0). Kak 
IM8BeCTHO, pellieHHe paccMaTpuBaemolt 3ajjauH Kou B 9TOM Cslyyae Tpescras- 
IsheTCA B BHC 


co 


\ U (y) ere ay, (2) 


4 
as) = aes 


Herpy Ho MOKa3aTb, pa3Jiarad APO NOJbIHTerpaJIbHOrO BbIpaxKeHHA, YT t 
pu 6ombuUux t 3TO pelleHHve TpefcTaBJAeTCA B Buse 


4 c aap ¢ 
= 2 sale sie d 
Hn Daag (UW + Tare ju @yay+ 
et (gt) ee 3. 
ees ye w)ydy +... (6= 555), | 


T. €. B BH@ CYMMbI aBTOMOJeJIbHbIX CJlaraeMbIX, B KOTOPbIX CTeNeHH BPeME®’ 
HH BCAKMM pas BospacTaloT M0 aOcosmOTHOH BeIHYHHe Ha 7/2, a KOSpPPuUMeHTE 
BbIPaxKaloTCH Yepes NOCMeOBATeMbHbIe MOMEHTbI HavaJIbHOrO paclipeyeseHHd 
Bpipaxkenve (3) NOATBepxKqaeT HHTYHTHBHO OUeBHAHBIM akT CTPeMJICHHS 
ex? /4a? 


o6mlero pemenua (2) K aBTOMOJebHOMYy pelleHHIO Uy (x, ¢) poker = 
(pH ycuIOBHH, 4YTO MepBbIii MoMeHT (cbyHkuMH U (x) He oOpamlaeTca calyyai se 
HO B HyJb). B mHHeliHoM Culyyae serkO yOeHTbCH TakxKe B TOM, YTO TPH, 
NOAXORAUeM BbIGOpe HOPMUPyrollero MHORKUTeA E, CMeWleHHA MO KOOPAMHAS. 
Te X) WH CJBHTa NO BpemMeHH % (byHKUMA aBTOMOJeJIbHOrO BHAA 


Js 


= — 2 9 (x—%)"[40(t $9) 
2aV x(i-+9) 


Ug (X — Xo, t+, E) 


OTJMYaeTCA OT TOYHOTO pelleHHA YWieHaMa opsyka He HuxKe uy/t. [ash 
3TOrO HYXKHO B3ATb | 


E=\uwdy, m= \Uyay/\Uway, 
d= | u@say/a\ U way. 


3°. OOpaTumcs Tenepb K HeJIMHelfHOMy cayyato (n=£0).3ameTuM, TperxKye Bcero, fh 
‘uTO pellleHHe pacCMaTpHBaeMOM 3aauH YAOBJIETBOPAeT COOTHOMICHHAM 


(ute ak = \uwa =, (ur ta | UWudy =x. (4) 


Te X) H E— wekoropple KoncTanTH!. ABTOMOJe/IbHOe pellienve ypaBHeHns (1), 
YAOBNeTBOpAIOMlee yCOBHAM (4), HMeeT Buy (7,3) 


E2(2+1)/(n+2) n (a+1)|n 9 I 

Hi pe eS ue AR iil a ce 62 £2)(n-+1) 2 if 
v= = Pathe So] eek (el ae 
Wy = 0 ({E} > &), (5) 
rye § = (x — xo) / [E"a® (t + 9)]}N@+2); & = &)(n) — weKoropan He paBHas Hy- [ 
TO (YHKUMA f, IPH MaJbIxX n &~n—h; %—nponsBoubHad KOHCTaHTA. 1 


[Ip Ooumumx ¢ pelieHHe paccmarpyBaemof o6mieli 3aqauu TipeyqcTaBsAetTcan 
B BUe . 


w(x, t)=w,(x—x, t+9, E)+o% >), t=n¢+, 6M 


rhe 9(&, t) CUHTaeTCH MaJsIbIM CPaBHHTeIbHO C W); 0 BbIGOpe MocTosHHOL 9 

OyleT CKasaHO HuxKe. Saqaya gakmIoUaeTCH B BbIACHeEHHH MOopsaqKa yOplBaHua 
(byHkuun © (§, t) co Bpemenem. TJogcrasnaa spipaxenue (6) B ypasnenue (1) | 
M JIMHeapHsHpys, NosysaeM ia © THHeMHOe ypaBHeHue 


pe as Noe 1 ag a H 
x 2? = Sey 8) ae + Ga ae ae ee 
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me C= &/6). Uinem pemenwe 2Toro ypaBHeHua MeTOJOM pa3yemeHHaA nepe- 


[eEHHbIX B BHIe 
(n) (n) 


9 = Der TG, da) = SEITE de); 


Ae An ABMSAIOTCA COOCTBEHHBIMH 3HaYeHHAMH onepatopa Ly. Jlaa onpeyene- 
HMA HECKOJIbKHX NepBbIX COOCTBEHHbIX 3HaYeHHH BOCTIO/Ib3yeMCsH yKasaHHOl 
BbILMe HHBapHaHTHOCTbWO, T. €. TEM (pakTOM, YTO(PYHKUHA W = wW, (x —x,+ A, 
f+%0+s, E+) Take sABIAeTCA pellieHHemM ypaBHeHua (1) mpu sm06nIx 
, 3, €. C TOYHOCTHIO JO MasbIX BTOporo Topayka no A, >, ¢ aTO_ pemienue 


OW 


0 0 
Wy) (x—%, $44, BE) tear +A +05". (8) 


OE 


Jlerko BuseTb, uTO, OaroqapA aBTOMOJeJIbHOCTH w, (x, t, E), mocmeqHue 
TPH CJlaraemble BbIpaxkenus (8) mpeacraBraioTcs B BHAe (t-+9 "fF (C), yaoBserTBo- 
pAIOT ypaBHennio (7), HW, CweMOBaTebHO, CooTBeTcTBy!oluMe (cbyHKuHH f (6) 
| aie COOCTBeEHHbBIMH (PYHKUMAMH onepatopa Lz, OTBeUaIOWIMMH, Kak He- 
ITPYIHO IIpOBepHTb, COOTBETCTBEHHO A, = a My ln Ay = at ell aK 
n+1 

n+2 


); COOTBETCTBYIOMAA BCIONY MOJOKUTeMbHOM 
dw, /OE, He oOpalijaetca B HYJIb Huge BHYTpH uHTepBasa (—1<¢< 1); 
(€¢, 1), coorpetcTByioulad OHH pas MeHsIOWeH 3Hak Ow,/Ox, oOpaltiaeTca 


JlerKO MlOKa3aTb, 4TO F(t, 


2 2 3 \ 
)B HYJib BHYTPH 9TOTO UHTepBasla OHH pa3; r(G, a) COOTBETCTBY1OWlaA 


‘Ba pasa MeHsIouleH 3Hak Ow,/Ot, oOpalilaeTca B HYyJIb BHYTPH HHTepBasia 
/ABa pasa. Ilosromy 9TH COOcTBeHHbIC PYHKIUMH ABJIAIOTCH, COOTBETCTBEHHO, 


Cc », n+i 
w (x,t) = W(X —%, t+ 9, Birt pei g permcrtapt ie aE) + 
Sie C2 f, n+t3 
+ aay il 1) be (4 + den rayl(n+2) FS ao) + 20 (9) 


Ycnopua (4) Mawr, yTO KOSPPHUMeHTbI Cy H Cy PaBHbl HYJO, Tak Y4TO 


w(x,t)=wW(x—*x,,t+9,FE)+ 


C r 2n+3 —(2n+3)|(n+2) 


OueBuyHO, YTO CylecTByeT Takoe 9, QA KOTOpOrO OOpalljaeTcA B HYJIb 
| TakrKe H KOSpPPHUHEHT Cy, TaK 4TO pelleHHe w(x,t) OyeT OTMMYATbCA 
|mpH TakoM BbIOope % oT yHKUHH Wy)(X—xX,,t+%, E) Ha BesmM4MHy 
0 (a Nove 

4°. CielyeT OTMETHTb, UTO B PelCHHH HEIMHEHHOM 3aqauH HMeeTCA rpaHHlla 
| BOSMYULeHHOH OG/IacTH, Jalolwlad ocoOeHHocTb pelwenua. IIpu namwunu Bo3My- 
| MeHHA rpaHula TakxKe cMelllaercA Ha BeJIMYMHY, MpOMOpHOHabHy!0 BO3MYy- 
| ILeHHIO, KOTOPy!O HeTPYAHO HalTH, NOJb3yACb H3BECTHbIM MeTOJOM JlalTxuJ- 
| sa (°). SameTHM TakxKe, 4YTO B pacCMaTPHBaeMON 3aflaye OKa3bIBaeTCA BO3MOXK- 
| HbIM HaliTH BeCb CMeKTp ONepaTopa Ly, BOCTOb30BaBLIHMCb TEM, YTO COOCTBeEH- 
-HbIe (YHKUMH 9TOrO OMepaTOpa BblpaxkatoTrca uepes cyHKunn Jlexanpa 


1 
| nopaqKa — —1 (BeCbMa JIOOONBITHO MpOcuequTb, Kak pH 2—>0 9TH (PyHKWMH Mepe- 
XOAAT B MOJIMHOMbI OPMUTa, COOTBeTCTBYIOUMe JHHeMHOMY cJIlyuato). MmMeem 


es m+ 1 [m (m-—1) +2] n 
eae > ine). 3 


4 JAH, 7. 118. Ne 4 


ee loess 


Hafizenuoe crpoenue cnexTpa nojrsepxqaeT BblcKasanHyio Vi. M. Temb- 
(baHJoM THToTe3sy O TOM, UTO JIA WIMpPOKOFO KpPyra ABTOMOJeJbHBIX 3aay COO-jh 
CTBCHHbI€ 3HAYCHHA MpeMCTaBAIOTCA IWeJIOUHCJIEHHBIMA KOMOMHALMAMHM He-} 
CKOJIBKUX UHcem (B JaHHOM cayyae AByx uncem 1/(a+2) u n/(n+2)). 

Boose avaslOruuHo BbIACHAeTCH ACMMITOTHUeCKHH XapaKTep aBTOMOJEJb-|i 
HBIX pelIeHHH, COOTBETCTBYIOWIMX Pa3JIM4YHbIM CMEIIaHHbIM KpaeBbIM 3aauaM,} 
B YaCTHOCTH, pelIeCHHA THNa TMMOIA, COOTBETCTBYIOINero HYJIEBOMY rpaHHuHoMy | 
yCIOBMIO Ha TpaHulle mowy6ecKoHesHoro Muacta (‘). i 

B ccbepnueckom cylyuae, KaK MOKa3aHO B paOoTe (°), BO3MYNICHHA MOKHO|> 
KulaCCHPHUMPOBaTb MO YrsIOBO 3aBHMCHMOCTH Pim (8,0) (cchepH4ecKH-CHMMeTPHY-|h 
Hoe /=0, qunombnoe [=1, kBaapynombHoe /=2,...). Bapwallua sHepruu JaeTs 
HWKHee 3HayeHHe A=O mpu /=0, capur KoopsuHaThl Jaet d’c /=1, caBur Bpe-f, 
MeHH Jlaer cmézyrouree ”c 2=0. IIpu stom |d”|>>|X’|. Ornocutenbuo i’ c 1l=2) 
MOXKHO YTBePKLaTb JMU, uTO |\’’’|>|)’|, HO COOTHOMeHHe )’”” HU i" HEMSBECTHO. |F 

B sakmoyenHe pa6oTbl aBTOpbl MpHHOCAT UCKPeHHIOIO GJlarosapHocTb) 
VW. M. Tenpdauny u B. B. Anamckomy 3a wWeHHoe OOcyxeHHe. | 


VuctutyT Hepru Tlocrynuso 
AxkaylemuH HayK CCCP : 12 X 195% 
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Jlokaann AkayeMun nayk CCCP 
1958. Tom 118, Ns 4 


PH3BHKA 


M. B. AJIEKCAHJIPOB 


TIPOWECCbI PEJIAKCAILMN B CHCTEME B3AMMOJIEMCTBYFOWUX 
CIMHOB 


(IIpedcmaéaeno akademuxom B. H. Koxndpamoesoim 1 VIII 1957) 


B sautepatype oTMeuasocb (*), YTO TeOpNA AMeCPHOM NapaMarHuTHOH pemaKca- 
IMM B XKHJKOCTAX, Mpeliowennaa BsomG6eprenom (*), He aABsIAeTCH CTporoH. 
BBIUMCJICHHbIe MO STOH TEOPHH WH HU3MePpeHHble BPeMeHa PesaKkcallMH 3ayacTyIo 
CXOJATCA JIMIIb NO NOPALKY BesIMUMHbI. Tem He MeHee, Ha OCHOBAHHH pacxoxK]e- 
WA 9KCIePMMeHTAJIbHBIX HM TeOpeTHYeCKHX 3HAYeHHH MHOra MesatoTrca Heoboc- 
JHOBAHHbIe MpeANONORKeHHA O CTPYKType *uAKocT™H (°*). 

OHO u3 NpesnomoxKenui padorsl (7) 3aksOuaeTCA B TOM, UTO CMH KaxKLOro 
Afpa pelakKCHpyeT He3aBHCHMO, XOTA Cama pewlaKcalluaA U O6ycuIOBeHa NapHbIMu 
MMMOJIb-THNOJIbHBIMA B3AMMOJeCHCTBHAMH AJe€pHbIX MAPHHTHIX MOMeHTOB. MmMea 
8 BAY M€XaHH3M «BHYTPeHHeM» pelakcallHu (OOycOBJIeEHHOH B3aMMOJeHCTBHeEM 
CMMHOB sep OJHOH MoOveKyJIbl), OyeM paccMaTPHBaTb Mpoleccbl TemIOBOu 
ejlakKCalMH CHCT€M He€CKOJIbBKHX SKBUBaJICHTHBIX * CNMHOB 1/5, HaxXOAAULMXCA 
y80 BHEIIHEM MarHTHOM Nose H, (nome nanpaBseno no ocn Zz). [Ipennonaraerca 
NTO JIMMOJIb-HMOJIbHOS B3AMMOJCHCTBHE AJCPHbIX MATHHTHbIX MOMEHTOB, OCYLIe- 
TBJIAIOULee CBASb M@KAY CMMHOBOM CHCTeMOM HM TeMJIOBbIM JBH2KCHHEM MOVJIEK yt 
(TemIOBOH BaHHOM), MaJIO MO CpaBHeHHIO C B3aHMOJeHCTBHeEM CMHHOBOM CHC- 
eMbI C-BHEINHHM MOJIeM (QHMOb-MNObHOe B3aNMOJelicTBHe NopslKa p2/r?, 
— MarHUTHbIM MOMeHT Apa, 7 — MexkysayepHoe paccTOAHHe; B3aHMOjeH- 
CTBHe C BHEWIHHM moseM NopsyKa “H,). [lostomy mepBoe MO2xKHO pacCMaTpuBaTb 
KAaK BO3MYIMLeHHe H OMHCLIBATb MPOLMeccbl peslakcall4H C MOMOLKbIO BepOATHOCTeH 
MepexOJOB Me@XKIY YPOBHAMHM CHCTeMbI HeB3aHMOMeHCTBYIOWIMX CIMHOB, Haxo- 
WIALLHXCA BO BHellIHeM Moe Ho. 

IlycTb HeBO3MyleHHad CHCTeMa COCTOHT H3 f CIMHOB */, C MarHHTHbIMu 
MOMCHTaMH p., TMOMeILeHHbIX B Nose Hy; WHyeKc i OyyeT O3HaYaTb HOMep 
WiypoBHa, wHyeKc &—HOMep OHOTO H3 BBIPORKJCHHBIX COCTOAHHH JaHHoro 


| Q6o3Hauum yepes Njz(t) unco cucTem B cocTosHHH 7, Byyem paccmat- 
(PHBaTb IpejicTaBJIeHHe, B KOTOPOM JHaroHaJbHaA COCTaBJIAIOWaA MOTHOTO 
uuHa I cucrempl m0 ocw z. Tora wuyekc i wMeeT cmbica /,, a § MOKET 


0603HadaTb OPHeHTAILHIO CIIMHOB M, OTJCJIbHBIX AMePp zx, IPpHueM >) Mash. 
R 


ak Kak Apa peWNOJaraloTcA IKBUBAJICHTHbIMH, TO 
Nig oN jer Ny. 


Kak u B paOote (*), MOXXHO paCCMaTPHBaTb OPTOFOHaJIbHbIe COCTOAHHS 
OMpeeJeHHBIMH 3HayeHHAMH J, HW fMx_, (XOTH OHH HM He ABJIAIOTCA COCTOS-~ 
HHAMM C 3aaHHOM 3Heprvel) HM YTOBOPHTb O UHCJIe CHCTeM B COCTOAHHH: 1 


¢ ompefeneHHbim J,. 


2 T. e. CMHHOB ATep, HaxOJAWINUXCA KarKoe OT KawKMOTO Ha OJMHHAKOBOM paccTOAHHH. 
4* 675: 


Tlepexogbl Mexy YPOBHAMM BBISbIBAaIOT CH B3aHMO eHCTBHeM 


3 r m,m 
V = Vn; Vin =u? (ryt a) (MT nt) rae a Pe a 


r 5 r? 
hol hl kl 
— = kl + RI 
= [MzrMz1 — ar (mix m7 + Mp mi) 1 sae (mime + mz,M | IOs 
— — R1l\* kL —- — kl\* 
+ [mma + mam | (FeY + mimi Fy + om mr (Fe), 


roe k,/—wHomepa sjep, a ocTabHble OOO3HayeHHA Te 2%Ke, YTO H B pa 
Oote (*). 

Orciola BUHO, ITO 3alipelleHbI NepexOAbl C | A/,| > 2 mu Takve Tepexofbl4 
nasa Kotoppix | Al,|<2, HO MeHHeTCA OpHeHTallHA Amz, 6omee ABYX OTeJIb i 
HbIX CHMHOB. To xKe CaMoe mpaBHsio oTOopa umeet MecTo wu qua Aly, Amnh 
eCJIM pacCMaTpHBaTb tpesctaBsenne, roe J, MMarouaJibHa. i 

Tak Kak CIHHbI AJe@p 9KBUBaJICHTHbI, TO JIA BePOATHOCTeH MepexoNOy, 


ster ft 


M@XKAY COCTOAHHAMH 6, 1°¢° HMeeM 


W jeer —= W ier vem — Was 


eCJIM TOMbKO O6a Mepexoda paspelleHbl papuiamMu oTOopa. Mcnoupsya 91 
O6CTOATEIbCTBO H TpaBHla OTOOpa, MOXKHO HalMCaTb KMHETHYUeCKHe ypaBHeHHsy, 
ya uacna cucrem N;, Haxoqauuxca B cocTtosHuH ig (rae i =/z, I,| 
b= tek, Tek); 


ot Ne JW ee 


n 


ie & a3 i) Waa 5 ao fe i] (> io 1) Wii] a 


n 


+ Nia (3 — 4) Win t+ 7 Min(5—)(4—i-1)Wine, @ 


i=I/], [—1,...,—J/; n— aucao cnoMHOoB B CHCTeMme. ! 

Ecaa nog i nonumaetca Jy, TO, KaK HB (*), Mbl Mpefmosaraem, TCH 
tame Wins ==) TaK KaK 9TH MepexOfbl He CBA3aHbI C MOrsowe 
x SPOS: 


HHeM 9HeEprHv TelJIOBOH BaHHOH. Ecau xe i uMeeT cMbIC /,, TO, aHOMOrHe| 
HO (7), 6yeM cuHTaTb 


Pease 
x x 


Meni anne “OnE sits Mecring ns 
npuyeM @, = pray ux<1. Orpannunpascb uleHaMH nopagKa x, nait-| 
HeM, 4YTO cucTema (2) NepexoquT B 9TOM CuyY¥ae B 
uve fn Ae c n 
Ge Ni, [(G m1 Ie) Wry-oty41 + oy (+ <= I,) (+ —I,— 1) iets ss 


+(E hi ees ea 
+ Niga( tle) Ota + 5 Nia (F + be) (Ft le 1) wy 
Ae Nees (+ = :) Wr1,41 + | 
Seg (+ = 12) ($ we 1), 1,42 + Cr (3 | 
C1, =*{(F +e) aii (Ns, + Ni) — (FL) oy, ipa (Neg + Mra) 4 
-|- (+ + 12) (+ ee 1) w1,-+1,-2 (Ni, Nie) 


— (+ i) (+ — 12 1) wr,+142 OU Ss Ni,+2)}. 
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| Pemenne cuctembi (3) Ana ciryuad JByX CNWHOB coBnaaeT c pesyJIbTaTOM 
jojomona (4), ecm TombKo N;(¢t) B HatasbHbIit MOMeHT BpeMeHH OTIMUAaAeTCA 
~ PaBHOBeCHOrO 3HaveHHA Ha BesMYHHY TopsAyKa x<1, Kak 93TO H OpIBaeT 
pH OOBIUHBIX YCJIOBHAX 9KCTIe- 
mmeHta. Ho u3 (3) BHAHO, UTO B 
firom curyyae C= const ¢ TOU- 


OCTbIO JO YWieHOB NopsAyKa x?. 

[locraHopka 3a],auu JIA Tpex 
[[MMHOB UJJOCTpupyeTcA Ha PHC. i 
ye MOKa3aHbl MepexOybl Mexk- 
Ny COCTOAHHAMH Cc onpeesleHHbI- 
Jim snavennsmu /,. Bomnosas pyn- 
Hast OTMeY¥eHHOrO = 8B 3 JOUKOH 


JocTOsHMa HMeeT BAA 


i 


| 2 foe (1) — B (1) [a (2) — 
— 8 2)) [2 (8) + 83). eS 


i ee MepexoQ0B O603Ha- pyc. 1, Cxema MepexON0B B CHCTeMe Tpex 9KBHBA- 
I€HbI CJIETYIOWWMM o6pa3om: JIGHTHbIX CIHHOB 


Wa), +1], cH aes esis = Lay Ws).+—24, aa Ws = Ug; Ws, = Uz. 


B curyyae TepexoqoB MexKAY COCTOAHHAMH c ompejeseHHbimMa J, Cxema 
DeTaeTCA TaKOH 2Ke, TOJIbKO BMECTO UW; HYXHO TMCaTb wW;. BomHopan cbyHKuHA 
DOTMeYEHHOrO 3Be30UKOM COCTOAHHA B 39TOM cCJlyyae HMeeT BHI 


B (1) 8 (2) « (3). 


O6os3Hauan Venpent yepes W; HM pelllaa cucremy (3) np C;,= const 


| mae 3 (wi — w») st _3(@1—=®) arp ps 
fee ee aa rey are xNCes! en (ees) xN Des, dy 


1 
Ny, —N—», = 7 *N —«NCest — xNDe, 


ire 
i, 9 = — 2 [W, + We +. W3 + Vw? ar W> =e W3 — (WW, -+ WW + WWs)], (5) 


N — o6ulee uHCO CHCTeM. 
Orcioya Haxo]uM: 


(Mz (t)y = 3p (Ns, + Ns. — Na), — N—»),) = 


== Sty git se eet ions Bae 
= uN {1 SF 5, ban Co S2 + 3 (1 + W2) me } Oo) 


|N,= nN — o6ujee yucn0 aAyzep B OOpasue. 
Pemasa cucremy (2) c 0603HaueHHAMM JIA U, |), HCHOJb3OBaHHbIMH Ha 
ee tat io 


| pac. 1, umeem nis (M7 Bblparkenve, alaJiorH4uHoe (6), ¢ TOH pasHHleH, 4TO 
W; BCIOAY 3aMeHeHbI Ha WU; HW OTCyTCTByeT MepBoe ciaraemoe B urypHubix 
| cxo6Kax ((M, (00)7 = 9). ; 
Viz (5) u (6) BuaHO, 4TO Mpoilecc pesaKcallMd KaxKOH H3 KOMIOHCHT 
MarHHTHOrO MOMeHTa OIHCbIBaeTCH, BOOOWe TOBOPA, ABYMA SKCIOHCHTAaMH. 
B vacTHoM cjlyuae, Kora ose (ecm peub ugeT 0 M;) u ee (ecu 


uMeetTcaA B BUAY Mx) 3aBHCAT TOJIbKO OT Aly, , HW He 3apucaT oT I;, x, H3 (5) 
v (6) cnekyeT OOBIUHbI SKCIOHEHUMAIbHBIM 3aKOH pewaKCallHH, NPHYeM Mpo- 
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JOJIbHOe H TonepewHoe BpeMeHa PeJIaKCalHu ONpeesIAIOTCH H3 PaBeCHCTB 


4 . 1 — 

Fy = 2 (i + 202); Fy = 2 (4 + 2u49). 
Jl CHCTeMbI UeTBIPeX CHMHOB (B TOM 2Ke YaCTHOM CJTyyae) ypaBHenua (2) 

u (3) CHOBa alOT MpocTo SKCMOHeHIMaJIbHbIM 3aKOH, MpHyem 


1 . 1 — 
Pages 2 (yyy a SW yp9)3 el 2 (Un py TF Sly; 29): 
Ucnomb3yA MeTogbl, IpeqloxKeHHble B padorax (?,°), ComomoH (*) BBIYHCJIMJE 
BePOATHOCTH TepexoJOB B CcHcTeme AByX ClMHOB. JlerkO BHJeTb, YTO aHasO lp 
THUHBIM O6pas0oM MOXKHO HalirH w,, Uj H WA CHCTeM, COCTOAIMMX 3 OO 


gero YHCJIa CIIMHOB. 
Bpmuuem pe3syJIbTaTbl BbITHCJICHH A BepOATHOCTeHM TMepeXOOB JIA CHCTEMB]® 


Tpex CIHHOB. 


39 2 T2 3 2 TU, 3) 2 Te 
= 5 Wg = ek — 33:5 Oe Woe 
pA) 1+ wa? Seema tote hor? a Bl Sie ot? 

39 2 T Vo | 

Uy = — k? | + + ——_ |; 

oo tee 1+ a7? = 1+ hort? 

he | 127, 1D | 

Us = =~ | 9t — + —— |; 
2 ON aoe er eae 


9 5 ay 

ts =| as nome 
G c 

re k= yh /b®, b— paccrosuwe Mexkyy Aypamu. 

IIpu to<1 HaxoqumM w;j = Uj, T. €. Mpolecchl pesakcalMu NpooObHOKe 

HM WonepeyHOH KOMNOHeEHT MarHHTHOTO MOMeHTa MpOHCXOAAT OJMHAKOBbIM OOpa-ff 

30M, B CorgiacHH Cc O6mjeH TeopHelt ('): 


Uy VW, 9), ker Uae Wy ek ie ee ee ee 
Tloqcrapaad 9TH 3HaveHHa B (4), (5) u (6) Hw nOmaraa 
Ns), (0) = Ny, (0) = N+, (0) = N_«, (0), 
HalieM TpHOJIM3HTeJIbHO: 
<Mz (t)> = M, (1 — 0,626 >" — 0,382 bee"), 


Bknaq OO6OMX YIeHOB OAMHakOBOrO TopsyKa, WM HH OJMH H3 HHX He MoxeT} 
ObITh OTOPOLIeH. | 

IlomyueHHble pesyJIbTaTbl weOOXOAMMO YUHTHIBATh Up HHTepripeTaluu 
SKCHEPHMEHTOB NO pelakKcalHH AJePHbIX CIMHOB MOJeKYJ, COMep2KalHX TpPyNMbl 
CH;, H,O* uv. 0. B cayuae, ecIM «BHYTPeHHAA» penaKcanun wrpaeT 3amer- 
HYIO pOJIb. . 

AptTop BbipaxkaeT OarofapHoctb pod. H. JI. Coxonosy 3a mHorouucuen- 
Hble OOcyxXJeHHA HacTosulei pa6orpr. | 


MucrutyT xuMiueckon dusuKu Hocrynuso 
Akayemunu Hayk CCCP 6 VII 1957 
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Joxazann Akayemunu nayrx CCCP 
1958. Tom 118, Ne 4 


PHSHKA 


M. K. MOJIMBAHOB 


NPOWECChI NOPOKTEHUSA TSDOKEJIbIX ME3OHOB HW THNEPOHOB 
C TOUKH 3PEHHA JMCNEPCHOHHbIX COOTHOUIEHHM 


(ITpedcmaeaeno axademuxom H. H. Boeoawb6oesim 17 VIII 1957) 


1. BaaumojeticrBve K-me30HoB c HyKJIOHaMH 4 runepoHaMu UMsyuaercs 
B HAaCTOAMlee BPeMA TEOPETHYECKH C NOMOUIbIO TeOpHH BOSMyuleHHi (*), MeTOMa 
| Unio (?) M MeTOsa JuCMepcHOHHbIX cooTHomeHHH (*). Mbt mpefsiaraem uccse- 
| QOBaTb aMIVJIMTyAbI mpomeccop y-+N—-K-+ Y (doropoxyenue) uv z+ N—-> 
—K-+ Y (x-poxyenve) 10 yruioM 3peHuaA JUCMepCHOHHbIX COOTHOMIeHHH, 4TO 
NOSBOJIMT OTYACTH BbIACHHTb XapaKTePHble YePTb! ITHX MPOWeCcOB HM pOJb 
Pas IM4HbIX B3aMMOJeHCTBHH B HX. 

Kak H3BeCTHO H3 TEOPHH HCMepCHOHHbIX COOTHOIMeHHH (cM., Hampymep, (‘)), 
| Tipomwecc cboropomwyenua K-Me30HOB OMMCbIBaeTCA «3ala3QbIBalOueH» aMMJIH- 
Tyo 


i ips 2 (1) = \e a me (x) dx (1) 


rye 


re PE (ey) nie 
Fao (x—y) =e ? ” X's sty a [ps (2) 


SyeCb HavaJIbHOe COCTOAHHe OMMCbIBAeTCA HMITYJIbCOM H JIPyrHMH KBaHTOBbIMH 
WHuCJIaMH HyKJOHa p,s u coToHa k, v, a KoHeyHOe —runepoua p’, s’ u K-me- 
30HaA g,0 UH CBOAHBIMH HHeKcaMH «a -= (p, Ss, v) H w= (p’, 8’, p); A, (x) — 
Tole (POTOHOB; *, (x) — moe K-mMesoHos. 

Mbt OyyeM MNOb30BaTbCA OnepaTopaMu TOKOB: K-mesoHHoro 1, (x) = 
8S 
dx, (x) 
{na aMmJiMry {bl T' (1) mory? Obirb Hanucanbl JucnepcHOHHBIe CooTHOUIe- 
HHA, BbIparkalollve ee BelecTBeHHy!O YacTb D,..(E) yepe3 MHTerpas! MO 9Hep- 
rau oT MHuMon yuacTu A, (FE). OgnHako uHTerpadl 9TOT COepxKUT 9KCMepHMeH- 
TaJIbHO HaOJIOMaeMble BeJIMUMHbI TOJbKO JWI SHEPrH BILE nepereeon 3Ha- 
yenun |E| > Em, *. Bkaaq «He na6moyaemol» o6nactu | E|< Fin, MouKen 
ObITh paccMoTpeH oTsebHO. Tlostomy crpoesue A. (E) up | E alg urpaeT 
OOJIIYIO POJIb B OMMCAHHM Npolecca C NOMOULbIO HCHePCHOHHDIX COOTHOLICHHH. 

2. Beegem onpeyesieHHy!o cHcTeMy KOOpyuHaT, yOOnylo AIA TlosyyeHuA 
JMCHEPCHOHHBIX COOTHOIMeCHHH, B KOTOPOM paBHbl 9HEPrMH HataJIbHOM UM KOHed- 
HOW merkux yacTul k° = g°. IlocKoubKy BCe YeTbIPe YACTHIUbI, yYaCTBytolllHe 
B Tpomecce, OOlaqaloT pasHbIMH MaCCaMH, MbI JOJDKHBI JA co6si0 Je- 
HUA YyKa3aHHOro EpeOonae BOCHOJIb3OBaTbCaA cucTemoh p’+ap=0, rye 


a= (1 — ay , O<a< 1 (t— acca rumepona, M — macca HyKsIOHAa). 


=i S* w 3mekTpomaruutuoro J, (x) =2 mos" 
ja 


* Mpr 3ylecb He Oy eM OCTaHaBMBaTbCA Ha UCKJIOUCHHU OOMACTH OTPHMWATeIbubIX 9HeprHit. 
Kak u3BecTHO, 9TO BCeryza MOMKeT ObITb CesaHo. 
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B Takow cucTeme MOpor peakUHv BbIparxkaeTcA B BUC 


mm? — M2 + m? | 
Bint 1 Dies 5 rere (3). 


Viccneqospanve A,,.(E) MbI MpoBeweM B 9TOM CHCTeMe KOOpAMHAT. 
Bocnouib3yeMca Cue yIOWHM Tipe ACTaBJIeHHeM [JIA MHMMOM YaCTH aMIIMTYAb iy 


(pasoxKeHHe To TOMO CHCTeMe MpOMexKyTOUHbIX COCTOAHHM): 


Ave (E, p) = (204i 3 <p's’ | ig (0) | 2) X 


< Crimea {Ly (0) psy 3(V pe + M+ E—V mh +3) — 
— (20) i > dp's’ | 1, (0) | nea) <ne2| ip (0) | ps? X 


x 3(—V eM ee+V aes 2). (4)) 


3ylecb MMILYJIbCbIl MPOMe*KYTOUHOTO COCTOAHHA TOUHO Ope eJIeHb! 6-(pYHKUHAMH 


= {1—a m? 4 
= ; z)P+2e, 


en ae 2p? T+ =f 
7a) (We m? | } - (5) ) 
T= | 2° "= “Op? “tee P i 


rye }= (E°— En)”, = 1, e-p=0. Orcwya, KctTaTu, BuyHO, 4TO MpH 
|E|< Etne WMMybCbI NpOMexKYyTOUHOrO COCTOMHHA CTaHOBATCA KOMIIJICKCHBIMH. 

PaccmaTpHBasd MpOv3BeeHHA MaTPHUHbIX 9JIEMeHTOB TOKOB, MbI yOe>Kaemca, 
YTO CIeKTp B HepBol CyMMe COjJepxXHT MPOMexXyTOUHbIe COCTOAHHA 


NG Gere on (6) 
a CHeKTp BO BTOPOH CyMMe COJepxXHT COCTOAHHA | 
Ve Washines. < opaligeaieee are (7) 


OjuouacTHuHble COCTOAHHA HYKJION HM PHNepOH JaloT TaK Ha3bIBAaeMbIe MOMIOC- | 
HbI€ BKJIaQbl, KOTOPbie TOUHO CuMTaioTca. Ho, HauMHad Cc AByYaCTHYHOrO Cco- 
CTOAHHA: HYKJIOH + %-Me3OH M THMepoH + 7-Me30H, HMeeM  HelIpPepbIBHBIi _ 
CHeKTp. 

JleHcTBUTeJIbHO, «Macca» IPOMexXYTOUHOTO COCTOAHHA, BKsIOUAaIOUero Be 
YaCTHIbl, COCTOMT H3 CYMMbI Macc YacTHL, HW KMHETHYeECKOM 3HEPrHH HX OTHO- 
CHTCJIbHOrO J[BH2KCHHA, a 3AKOHAMM COXpaHeHHA (pPHKCHPOBaHa TOJIbKO CyMMa 
MMIYJIbCOB AByX YacTH. Peuiat ypaBHeHHaA, OmpesesAiollNe pacnomoKeHHe 
CHeKTpOB (apryMeHTbI O-pyHKUMi), HaXOJMM JIA HYKOHHOM BeTBH cneKTpa 


4 
Mo MPS og 


En = 2V M2-+ p2 (8) { 


WH JIA runepounou BeTBH 


2 bo ot 9 > 
Ma sara Oe M? — m*) — (a + 1) p? 


= 9 
2V M2 + p? ®) 


Ey =a 


CpapnyBai nosloxKeHHe TOJIOCOB, rpaHHt HenpepBIBHBIX CHeKTPOB 
H Moporopow skeprHn Einr, Mbl yOexKJaeMcaA B TOM, YTO 3HAYHTebHBIH y4ya- 
crok o6sacTu |E|< Ejn; 3an0nHeH HempepbIBHBIM cneKTpoM (cM. puc. 1). 
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Mecnelya Tak xe amMnyMTy ky mpowecca r-+-N-—-K-+ Y, y6equmes, aro 
B 3TOM CJlydae HeNpepbIBHbIM cieKTp oT cocrosHui N Aes u Y + 7 cyme- 
\JRTBEHHO BXOQUT B OONacTb | E|< Ein. J]ua 27oro cayyuas rpaHuila onpeye- 

WIAeTCA BbIPaxkeHHem 


‘il b} 2 9 tp . 
Ee [ae p? + te ip in v2)? \" . (10) 


y(t 0.) p? 


HHYKJIOHHAA BETBb CHe€KTpa BbIPaxKeHHeM 
| Me Mamie ie 2 F 

Billicesa lap es das iat? ety (11) 
2V M2 +p? 


—— Af2 
M Etnr 


Ha PHNeCPOHHaH BeTBb BbIpaxKeHHeM 


. gn? — M2+ m2—u2 12 
pres like 2 2 
Macias Eins sous Oc eauipiaeitaae 


(12) 


2V MP p> 


Puc. 1. OntumasbHoe pacnosoxeHHe nosmtocos (N), (Y) u auHuii paspesa (N + 7), (Y--7), 
OTBeYalollee MMHHMaJbHOK NoporoBoh sHepruu Fy, =m. B stom cayyae pacnooxKeHHA 


JIA (oTopoxeHHA H T-PO*KICHAA KAaYeCCTBEHHO He OTJIHUAWTCA 


3. Henpeppipnbii ciekTp cyljecTBeHHO BXOJMT MW B JHCHepCHOHHBIe CooT- 
/HOWeHHA JIA paccexHHaA K-me3oHoB Ha HyKJIOHAaX (?). TakuM O6pa3om, HeH3- 
OeKHbIM H CYUIECTBEHHbIM BKJIa_| OT COCTOAHHM HeMpepbIBHOrTO cieKTpa OKa- 
3bIBaeTCA XapaKTepHOH YepToH Bcex mpomeccop c K-me3soHamMu MH ruleponamu. 
| Cmpicsl stToro (bakta oueBuyen. J[elicrBuTeibuO, T-Me3OHbI H HYKJIOHBI SBJIAIOTCA 
| YacTHWaMu Oovlee sJIerKHMH, YeM K-Me30HbI HM THNepOHbl, HW MO3sTOMY BCerja 
| COCTAaBJIAeTCA KOMOMHALS, paspellieHHad 3aKOHOM COXpaHeHHA CTpaHHOcTH, 
| monaqaoulaa B OOnacTb | E|< Ein. STO cueqcTBHe 9HepreTHYecKH Oovee BbI- 
| TOAHOM peakiHu (Hampumep, y + N—-x-+N), KkoTropaad 4 HAeT Kak BUpTyasb- 
Had. A Tak KaK KOHCTAaHTa 7-B3aMMOJleHCTBUA £, OUCBHHO, BO MHOFO pa3 6ouIb- 
me KoncTaHTb! K-p3aumoyelictBua G, TO BKJiaf, OOA3aHHbIM STHM BUPTYAaJIbHbIM 
| COCTOAHHAM, IPpONOpuHHaJIbHBIH g?G?, owKeH ObITb BesHK. TakuM OOpa3om, 
| NOSBJIGHHE BKJIafla OT COCTOAHHH C z-Me30HaMH yKa3bIBaeT Ha TO, 4TO B ApoO- 
Weccax c K-cBA3bIO HeJIb38A OTKA38ATbCA OT PaCCMOTPeHHA T-CBA3H, HO HeOO- 
| XOJMMO paCCMaTpHBaTb OJHOBpeMeHHO 06a B3aHMofelcTBHA. B 4acTHocTH, 
| 3TO OOCTOATeEbCTBO HeEONAarONpHATHO JIA MpHMeHeHHA TeOPHH BO3MYIILeHHH 
no G. 

4, Bonee onpeyevieHHO XapakTep CBA3H 9THX ABYX B3aHMOJeHCTBHH MOK- 
HO yCTaHOBHTb, pacCMaTpHBax B CyMMe (4) CTpyKTypy JBYYACTHUHIX YJICHOB, 
| JalouluX BKJIa B HelpepbIBHbIM cneKTp. OcTaHoBuMca Jia TIpHMepa Ha BKJIa- 
fe coctrosuua N-+ 7 B MHHMYIO ¥aCTb aMIJIMTYAbI (POTOpOmRKMeHuA K-MesouHos. 
B 9TOT eH BXOJHT TpOu3BeeHHe MATPHUHBIX 9JIEMeCHTOB 


LY [ip N+ (N+ 2[1,|Ny, 


rye B NpOMexKYTOYHOM COCTOAHHH 7 COJep*KaTCA HYKJIOH H T-Me€30H C CYMMap- 
HbIM eye TT. IIpeaqcTaBuB COCTOAHHe HYKJIOH -+ «m-Me30H Be BYwIe 


a (x ‘)\|N> u CN Naor (x’) H KOMMyTHpys ONepaTopbl pox WeHHA HW yHHUTOKe- 
HHA C OMepaTopaMH TOKOB, MbI MpecTaBHM BKJa AByYaCTHYHOrO COCTOAHHA 
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yepe3 MaTpHUHbIeC 9 QJIeMCHTbI Sallas{bIBaIOWIMX PpajMallMOHHbIx onepaTopo|i 
dip /S0e H Ol, /d0y *. Takwe payvallWwoHHble onepaTOpbl, Kak M3BeCTHC|t 
BXOJAT B aMIMMTYZbI Mpomecca (boTopoxKJeHHA m-Me3OHa HM Mpollecca m= + N-f 
—+K-+ Y. Ho TompKo Temepb MaTPHUHbIe 9JIEMCHTbI COOTBETCTBYIOT BUPTYyaJIb |i 
HbIM IpoleccaM HHxKe Tlopora HM NOTOMyY B HHX BXOJAT KOMIIJICKCHBIC, a Hie 
BeLECTBCHHbIe HMNYJIbCbI actu. Mbl Ha30BeM TakKWe MaTPHUHBIE 3JICEMeHTI} 
nceBsoaMnautTy amu. [lceploamnuuTyqbl UMeIOoT TY Ke aHaJHTHYe} 
CKYIO CTPyKTypy, YTO aMIJHTYAbI peaJIbHbIX MpomeccoB, H B IpHHUHMe MOry’}t 
ObITh H3 HUX MOJYUeHbI AHAMMTMIeCKHM PaCLIMpeHHeM B OOJIACTH KOMIVJICKCHBEH 
umnysabcos **, Boe BKafbl [ByYaCTHYHbIX COCTOAHHH BbIpaxkaloTcA aHaJIOrHyy) 
HbIM OOpa30M Yepes COOTBeTCTBYIONIHe NMceBhoammvTyybl. Takum o0pasom} 
pasJIMUHbIe MpOleccbl MpH UX OMMCAaHHH C TIOMOMLbIO JMCIePCHOHHbIX COOTHOI 
IUCHHH OKa3bIBalIOTCH CBA3aHHbIMH jIpyr Cc ApyroM B CHCTeEMY COOTHOILeHHIIE 
yepes HeHaOmoqaemylo OOslacTb. Mbi HageeMca, 4TO U3s02%KeHHOe MpekcTapsels 
HHe€ MOXKET OKa3aTbCH MOJIe3HBIM JIA MpHMeHeHHA pa3JIMUHBIX IpHOJMKeHHBE| 
MeTo,OB (5), pa3paOaTbIBaeMbIX Ha OCHOBe JHCIe€PCHOHHbIX COOTHOWMeHHH. iH 

B saksoyeHne BbIpaxkalo ruryOokylo OnarojapHocTb akay. H. H. Borop 
MOOOBY 3a MpefoxKeHHy!IO TeEMy MH TMOCTOAHHOe BHAMaHHe K padoTe. 


Tlocrynuato 
16 VIII 1957 
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* CBA3b CTaHOBHTCA Mpoule, ECM B STHX BbIKMaqKax llepeutTH K mpeyesy puKcupoBaHHOoro 
HYKJIOHA. SaMeTHM, YTO TeMepb STO Goee OMpaBAaHO, TaK Kak 3/eCb OTHOMIeHHe Macc 7, a He 
2,5, KaK OblIO B HaYabHO 3amaye. 

** Tlocie Toro Kak 9Ta pa6ota 6blia MO02*Kena na CemHHape OObeqHHeHHOrO HHCTHTYTA Aep- | 
HBIX HCCleOBAHHH, A Y3HAJ, YTO CXOMHbIe MOCTPOCHUA PaSBHBaIOTCA B HeOMYOAMKOBAaHHON pa- 
Gote Tonpa6eprepa, Ham6y u Ome nO HYKAOH-HYKIOHHbIM cTOMKHOBeHHAM. A 6naronapen } 
aka. H. H. Borosmo6osy, no3HakOMHBUIeMy MeHA c PyKONHCbIO SsTOH padorr. 
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Jloknann AKanemuu Hayk CCCP 
1958. Tom 118, Ni 4 


PHSHKA 


H. A. POH u J. M. ®POJIOB 


OB 3JIEKTPOAK YCTHYECKOM KI HCKPOBOrO PA3P AJA 
B BOJIE 


(Ipedcmaeaexo akademuxom H. H, Andpeeeoim 28 VIII 1957) 
ma 

1. Mckposo paspsq B Boyle MpuBujeKaeT K ce6e BHUMAHHe KaK HCTOUHUK 
MMITYJIBCOB NOJOXUTEbHOTO NaBJeHHA Combliok amnmuryzb. Hacroaman pa6ota 
ABIACTCA NOMbITKOM NOMYYATh CBeLeHUA OO SIeKTPOaKYCTHYeCKOM KI, paspsaa 
TIA pa3JIMYHbIX YCJIOBHH, OMmpe- 
| J@JISe€MBIX JIMHOM HCKPOBOrO Mpo- 
| Me@XKyTKa, BeJIMYHHOH pa3spaxKae- 
MOH eMKOCTH H 93JIeEKTPHYUeCKHM 
Halips2KeHHeM. 

2. Ha puc. | n306paxeHa cxe- 
Ma YCTaHOBKH. OTa cxemMa MO38BO- 
 «JIAe€T NOMyuaTb Mpo6ok Kak OAHOrO 
 WCKpOBOro MpoMexKyTKa, O 4eM Hi 
OyleT MATH peub B 9TOM cTaTbe, 
TaK HW OJHOBPpeMeHHOHM mpobor Hec- 
KOJIbKMX HCKPOBbIX MPOM@XKYTKOB. 
BbInpAMUTeJIb JaeT HallpaAxKenue 
or 0 yo 30 KB Yepes 3apaqHOe co- Dae 
TIpOTHBJIeHHe Ha COeHHEHHbIe 
OOKNaqKH Ha6opa KoHyencatopop no 0,1 pd. Broppie oOKNagKH MoryT 
ObITb JIMOO 3a3eMJICHbI vepes OTeJIbHbIe MCKPOBble MPOMeXKYTKH B 
BOJle, JIHO0 COCMHHEHLI HU 3a3eMsIeHbI Yepes OAMH MCKPOBOH MpomexyToK J. 
UroObl BbI3BaTb pa3spA KOHJeHCaTOPOR, OOKMAaXKH, COCMMHEHHbIe C 3apaAHbIM 
COMPOTHBJICHHeM, 3a3eMJIAIOTCA TyTeM MpOOOA NOCMeLOBaTebHbIX BOSLYUIHbIX 
TIPOMEXKYTKOB MexKALy TPpeMA MeTasJIMYeCKHM WapaMH. OTOT MpoOoOH BbIsbIBa- 
€TCA MOJ2KHTOM OAHOFO H3 BOSAYIUIHEIX MPpOMeXYTKOB BCMOMOraTe/IbHOK UCKPOH. 
BenomorateibHad ucKpa co3faercs cMelHaIbHbIM reHepaTopom 2. Jia ompe- 
JIeJICHUA BPCMeCHHOM 3aBHCMMOCTH TOKa HW HalMpsxKeHUA IPH paspsye smekTpuye- 
CKaAd Welb HCKPpOBOrO MpoMexkyTKa CHaO*KeHna Oe3bIHAYKUMOHHbIM CONMPOTHBJIe- 
Huem 3 wu femuTenem 4, CNOCOOHBIMA MpOMycKaTb MMIyJIbCbl C PPOHTOM JO 
0,2u cek. STH 3ABHCHMOCTH 3alNCbIBaIHCb IpH NoMoMM ocMWIorpapa OK-17M. 

AxycrwueckHit UMMyJIbC OT WCKPbIl, pacmpocTpaHAACh B BOJe, HaMTOH B 
Banuy 5, Wocrural 2Byx mbesonpHemuuKos. Ilepspii npHemMHUK 6 CAyxKUI WIA 
ganycKa syya ocunsmsorpata MO-4. Curuaa or Hero nmofapasica k Ocl{MIorpapy 
yepes CieluasIbHy!O cxemy 7, IIpexOxpaHsAIOllylo OclMWOrpa oT NepesamycKa 
NOCAeLYIOUNMMU KONeOaHHAMU aBeHuA. Bropol mpHemHUuK 8 cayxKHI WA 
3gamucn dopMbl akycTH¥ecKoroO HMMIyJIbCca. 

IlpHeMHuk WMes UYBCTBUTeIbHBIM 9IeMeHT B Bue HeOOMbIUOTO WuMHApa 
M3 Kepamuyeckoro THTaHaTa Oapua, YKpelJIeHHOrO MPH NOMOMIM akyCTHUeCKH 
MATPKOrO TomBeca Ha MeTalmMuecKol TpyOKe. I]pHemHuKM HMesM MOCTOAHHYtIO 
YYBCTBUTEIbHOCTb B Momoce Jo 800 Kry. AGcouOTHad KasMOpoOBKa OCYyULecTBIA- 
gach IIpH MOMOMIM cTaTMuecKOrOo jaBeHHA B WMamasone oT | oO 50 at. 
UyscrBuTebHOCTh U3MepHTeJIbHOrO MpHemHuKa paBusasack 0,18 B/aTM, eMKOCTb 
800 mK. 
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3. Hapuc. 2 moKkasaHbl BpeMeHHbIe XapakTepHCTHKH TOKa /(t) M HaNpsrKeHHsy’ 
V(t) mp paspaye yepes pasMUHble MCKPOBble MpoMexyTKH J emKoctu C=O, Ipqih 
mpH HanupsxeHuH V=30 KB. XapakTepHCTHKH MNOKa3bIBalOT CyJleAyroulee jf! 
TlowKur BcroMoraTesIbHOK UCKpOl BOSAyUIHOrTO MpoMexkyTKa OGecreuHBae}§ 
NO(beM HarpAXKeCHHA Ha HCKPOBOM MIPpOMexXyTKe B BOTe JO 30 kB 3a AOJIH MHKPOd 
cekyHpl. [locme sToro B TeYeHHe HECKOJIBKHX MHKPOCeKyH] HanpAxKeHHe MOUTHHY 
He MeHAeTCA, H Yepe3s MpOMeXKYTOK TeyeT HEOOMbIUON TOK. J]IHTeIbHOCTh 9TOTG 
mepHoOJa MeHsAeTCA OT OMbITa K ONBITY UM B CpeAHeM COKpalllaeTca pH yMeHbIUey 
HHM JJIMHbI HCKpoBoro mpoMexyTkKa. Ilepuoy 3aKaHYMBaeTCA CPbIBOM HalpAxKe 
HHA, CBAETeIbCTBYIOMUM O MpoOoe mpomexyTKa. Uem Kopoue HCKpOBOH Mpo-; 


Nowkue 


pel vanparkenua \ 1660a 
1370 a a es 
SOB 30M 
SN 
SRS 


uC 


M@XKYTOK, TeM CPbIB HalpAXxXeHHA TyOxe, CeOBaTeJIbHO, COMPOTHBJeHHe 
HCKpoOBoro KaHaJla MeHbule.;[loce cpbipa HalpsxAxKeHHe MIaBHO NaflaerT, a KPuBas | 
TOKa OOpasyer mHuK. MrHoBeHHoe COMpOTHBJIEHHe B MOMeCHT MaKCHMAaJIbHOPO § 
Toka mp /=5 cm coctaBaaet 8—9 om. [Ink cTaHOBHTCA Oovlee BbICOKHM H OCTPbIM | 
IIpH YMeHbIIeHHH HCKpOBoro MpoMexkyTKa. Korya AIMHa MpOMexXyTKa CTaHo- } 
BUTCA KOpoue 3 CM, CMafanuve TOKa CTaHOBUTCA Ooslee ObICTPbIM, UeEM Hapacta- } 
He, H JlaibHeliiee H3MeHeEHHe TOKA H HallpAxKeCHHA MPOHCXOAUT B Bue 3aTyxXa- 
OULUX KOMeOAHHH C «MePHOROM», COOTBETCTBYIOULUM YaCTOTe COOCTBEHHBIX KOJIe- 
OaHHH KOHTypa c eMkKOCTbIO C HW HMHAYKTHBHOCTbIO MpOBOJOB, NMOABOAAULUX | 
HallpsxKeHHe K HCKPOBOMYy MpoMexyTKy. IIpH yBemmyueHHH emKocTu C or 0,1 || 
no 1,4 wpb npn V=30 kp u /=5 cm nosBASIOTCA MpH3HaKH BTOporo Mowyne- | 
pHOJa 3aTyxaloluluX KONeOaHHi, TOK B MaKCHMYMe I1WlaBHO BO3pacTaeT MpHOH- » 
3uTebHO OT 1400 no 14000 a, A1HTebHOCTh UMIysIbca TOKa — c 4 Fo 10 wcex. 

IIpu ypermuennuu C mpn nocrosHHom V WwiHHa MaKCHMaJIbHOrO MpOMexkyTKa ~ 
Bospactaet: mph C=1,4 ud uw V=30 KB npoOuBaloTca MpoMexyTKH JO 8 cM. - 

4. Axycruyeckoe nose HCKpbl ompeyzemamocb Ha paccrosnHn R=100 cm or . 
CepeHHbl UCKPOBOrO MpOMexyTKa. OcWHIIOrpaMMbl HMNYJIbCOB JaBsIeHHA CHH- 
MaJIMCb B TOUKAX, PaHYyCbI-BEKTOPbl KOTOPHIX COCTABJIAIOT yrubl OT O no 180° 
C OCbIO HCKPbI, YCJIOBHO HampaB/eHHOW OT NOMORKUTEMbHOFO 9IeKTPOWa K OTPH- — 
waTeIbHoMy. Ha puc. 3 MpHBeJeHbI OCIMIOrpaMMbl UMMYJIbCOB WIA yrioB 0° 
(BBepxy) 4 90° (Busy) pH paspsaye uepes mpomexyToK 4 cm emxocrtu 0,1 ud 
mpw 30 KB. UroOpl 6b BUyeH pa3sOpoc, OCIMAOrpaMMbl HaJiOx%KeHbI NO MATH. 
9K3EMILIAPOB. OTH HMMYJIbCbI HMEIOT JVIMTEJIbHOCTb MH AMIWIMTYAy, COOTBETCTBEH- 
HO, 30 u 10 ucex, 2 u 9 ato. 

YrJIOBy!I0 3aBHCHMOCTb HMIYJIbCOB JIerKO MOHSITh, eCIM MpeACTaBHTb, 4TO: 
KaxKIbIM 9IEMCHT JIMHbI UCKPbI UsyuaeT CepHueckyt!O BOJHY, HayMHalouLyiocsA 
cbasoli cxKaTHA, 3a KOTOPOH Cenyer (asa pacTsKeHHA MPH pacuiIMpeHUM KaHasa 
HW basa @KATHA pH ero 3axmonbiBanHH. Mmnyabe ya yraa 90° no HeKoTOpoit 
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icTeMeHH NepeaeT 9TY KaPTHHY, HO OHA 3HAYNTeIbHO pa3MbiTa, TaK Kak H3-3a 
PUMCKPHBICHHOCTH KaHaJia CHrHaJIbl OT pa3JIMYHbIX 3JIEMCHTOB KaHaJla MpHXOLAT 
j/B TOUKY HaOJIOAeHHA He OMHOBPeMeHHO, a Tak2Ke U3-3a TOTO, YTO WWIHTeAbHOCTH 
IBTOPOH U TpeTbelt (has y PaSHbIX 9JIEMEHTOB KaHaJla MOrYT pa3iuuaTLCcA. IdpektT 
}/3alla3[bIBaHNA OCOOEHHO APKO BbIPaxKeH Y HMMysbCoB JWia yruia 0°. B romoBHolt 
)4aCTH MMilyJibCa CKJabIBalOTCH JlaBJICHHA OT Pa3JIMUHbIX 9JIEMCHTOB TOJIbKO 
|BO BpemMA NepBoH Cha3bl, 3aTeMm NOOABAIOTCA LaBJICHHA, COOTBETCTBYIOULHE BTO- 
‘]] Pou u TpeTben chasam. 3naa amnuauTyyzy umnyszcos Ansa 0 u 90°, MoxKHO mpH6uu- 
(34TeIbHO ONpekeMTb JWIMTeIbHOCTA MepBoli case. 


Puce 3 


Ilycrb kaxkbI 91eMeHT dx oTpe3ka / CO3faeT TOJIbKO OHH NPAMOYTOJIbHbI 
UMMYJIbC JIHTeIbHOCTHIO tT, H ammuiuTyAbl Py dx/R. Wonaran RS>/ u ordpachi- 
Bad HesMHelHbIe sdibeKkTbI, MOXKHO HaliTH, UTO Y HMMybCa AA O° amnunTyya 
HapactaeT B TeveHHe T, JO BEIHYHHbI Py Ct)/R, re C — CKOPOCTb 3ByKa, COxpa- 
HAeT 3TO 3Ha4ueHHe B TeYeHHe MpoMexyrTka (l/c)—t, H CNaaeT JO HYJIA 3a BpeMA 
+). Mmnyape aia 90° uMeeT NpAMOYrOJIbHYy!0 POPMY, AWIHTEIbHOCTb Tt) W AaMMVJIH- 
Tyny P,l/R. OrHoweHue ammiuTyy uMnyabcos Wa O uw 90° paBuHo cr,//. na 
MIPHBECHHbIX BBIINe SKCMEPHMeCHTAJIbHbIX JaHHbIX OHO paBHO 0,22. Oto faerT 
WIA t, 3HaueHHe ~6 uceK, 4TO OIH3KO K JVJIMTeJIbHOCTH MMITyJIbCa TOKa JIS 
9TUX YCOBHH, paBHol ~4 pcex. VMmnyvbe tia 180° qiMHHbIX HCKp HMeeT 60- 
lee NOOrHi MepexHu (pouT, YemM y MMMybca Wa O°. Sto 06a3aHO, NO-BUAN- 
MOMY, TOMY, 4TO Y MOJOKHTEMbHOTO IEKTPOAa OMHOBPeMeHHO C HCKPOH BO3- 
| HHKalOT HalpaBJIeHHble B Pa3Hble CTOPOHbI JIyYYH KOPOHBI. 
| IIpu ykopoueHHu MCKPOBbIX IIPOMeXYTKOB yrvIOBaA 3aBHCHMOCTb UMITyJIb- 
COB OcNaGIAeTCA HW Y UMMYyJIbCOB Aa 90° NaBseHHe MOCce MpOXo*KMeHuA yepes 
MaKCHMYM CilajjaeT He MOHOTOHHO, a C HaJIHUHeM KOeOaTeJIBHOH COCTAaBJIATOULeH . 
Tlepuoy asTux KOomeOaHHH MpHOMH3HTeJIbHO paBeH MepHORy 3aTyxXatoulux KOe- 
OaHHui TOKa. 

5. Quexrpoakycruyecku KM OMpesenaIcH Kak OTHOIeHHe 9HeEprHH MM- 
MysbCa MOJOKUMTeEMbHOTO AaBJICHHA K SHEPrHH, 3alaceHHOH B KOHAeHCaTOpe. 
Queprusa B KOHAeHCaTOpe paBHa CV?/2,. Dueprud UMNyJIbCa HaXOMMAaCh CwERyI0- 
IluM wyTeM. CuuTad, 4YTO HMIMYyJIbC CHMMeCTPHYeH OTHOCHTeIbHO OCH HCKPbI 
M IJIOCKOCTH, HepMeHAUKYJAPHOH K HeH MH MpOXOfAlleH yepes cepequHy KaHawa, 
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Onpelesaach SHEPrHA, NPOXOAAMLaA Yepes MOBEPXHOCTh nodyeep br panuycon} 
100 cm. Tlopepxuoctb nogpasfzemasacb Ha 5 30H. Ja KaxKJOH 30HbI OMpezena: 

ach CpeqHAA W3 5 CHHMKOB OCIMJJIOrpaMMa HMMYyJIbCa, MpOXOAAukero yepesy 
Cepe2HHY SOHbI, M 9TOT MMIMYJIbC CYHTAJICA NOCTOAHHBIM JIA BCeH SOHBI. Oxcne- |p 
PHMeHTaJIbHan (POpMa UMNYsIbCa MpeACTaBMAMACh TpanelMen, MpeBpalllaroulencal 
WIA umMmysbca 90° B TpeyrombHUK. OHeprvuaA MMMyJIbca Ha eAMHMILY Mioulaql 
BBIUMCIAIACbh 1O YaCTAM; JIA YaCTH, 3AHHMAeCMOM NepeHUM CPOHTOM, JIA cpel-} 
HeH YaCTH C NpakTHuecKH NOCTOAHHOM aMMAMTyAOH M AIA YacTH, 3aHHMaeMOH 

3alHuM cpoutom. IlonHaa sHepruaA UMMYyJIbCa HaxofMacb NO Popmyuie 


5 : | 

P7 (At; At; i 

w =2 Ss; (48 4 ats + 8) 1 " 
i=1 ss f 


rye S;— molayb i-A 30HbI; ec — BOHOBOe compoTHBseHHe BOsbI; Atj1, Afio,h 
At;3— COOTBeTCTBeEHHO, JJIMTeIbHOCTH NepedHero (pouTa, cpeqHel uacTH UM 3al-B 
Hero (pouta uMiyJibca i-H 30HbI. BemMuHHbI KN WIA pa3sJIM4HbIX YCJIOBHM CBe-et" 
eubt B Ta6a. 1 u 2. Tounocrb onpenenenui Kg + 30%. 

Jlerko BUeTb,YTO acpekTHB-4hi" 
HOCTb IIpeoOpa30BaHHAl 3aaHHo- |p 


aves o 
SOD TO KOJIHYUeCCTBA JJICKTPHYeCKOH 


V = 30 kB 3Heprud B akycTHyecKylo ma- if 
[ae WaeT Np YMeHBbIIeHHM JMHBLE 
Aas Ta6nuna 2 
4 3 2,0 2 45 1 CV2/2=45 1x 
0,4 32 | 28 2h 12 Ce | Vi xp | Iwakcs ™) ana, % 
012 30 = 
0,89 a7 
O73 |B ‘af 
2 { ' 0,4 30 4 32 
0,7 26 40 0,2 22,6 2,5 25 
1,0 26 
1,0 26 074 15 1,0 13 
ie 24 . 079 10 0,3 3 


MCKPOBOrO HPOMexKYyTKa He3aBHCHMO OT TOrO, ocTaroTcA HC u V HeH3MeHHBIMH df 
WM yBelMunpaetca C uM yMeHblilaetca V. B nocaeqHem calyyae coKpamennve & 
JWIMHbI HCKPOBOTO MPOMeXKYTKa ABIACTCA BbIHYKJCHHBIM. OddbekTHBHOCTb NayaerT & 
TaK#Ke M MPH NOCTOAHHOM J, eCJIM YBeJIMYHBAaTb 3alac 3JIeKTPHYeCKOM SHEprHH | 
TyTeM yBeHueHuaA C pH mocTosHHOM V. B atom cayyae / oKa3blBaeTca TeM Gomee 
WasieKHM OT MAKCHMaJIbHOrO, eM Oobute C. Ecau xe yBemMuuTb J oO MaKCH- 
MaJIbHOrO, MOXHO HaOJOaTb HEKOTOPOe BOSPacTaHHe KI. 

Takum o06pas0M, MO2KHO CJlelaTb 3akJOYeHHe, UTO MepexO SHeEprHun U3 
SEKTPHYECKOHN (POPMBI B AKYCTHYECKYIO IPH HCKPOBOM paspse B BOJe MpoUucxo- 


MT HanOomee sdpbekTHBHO — 9IeKTpoakycTHYecKHH KM ocTuraer 30%— 
MIpH JWJIMHHOWCKPOBBIX pa3spsAyax. 


AkycTHuecKHH HHCTUTYT Uocrymuso 
Akajlemuuw HaykK CCCP 24 VIII 1957 
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Jloknann Akanemuu nayk CCCP 
1958. Tom 118, Ne 4 


TEO@H3HKA 
Uneu-Koppecnonnent AH CCCP HW. A. KUBEJIb 


CHOCOB KPATKOCPOUHOLO NPOFHO3A EEO RO OTEK 
. JJIEMEHTOB 


[Tynoresa KBa3HCTaTHYHOCTH MO3BOIAeT CBECTH 3aady KpaTKOCpouHOrO 
PpOrHosa YeTbIPeX OCHOBHbIX MeTeEOPOJIOrH4eCKHX IJIEMeCHTOB — TpexX cocTaB- 
MAIOULAX CKOPOCTH WU, V, W MU TreonoTenuvana H—xk pelleHHIo cHcTeMbI Aucp- 
ibepeHIHaJIbHBIX ypaBHeHHH: 


Ou Ou Ou . 
Gare co, aa eae” (1) 
dv , OH ap dv do | 
Pore gone year ne. OGE (2) 


"OH 0? 02H 
Oe = es tu sa): (4) 

“OC Ot “ax OC oy ac 
iSnecb B KavyeCTBe He3aBHCHMbIX TI@PeMeHHbIX YUACTBYIOT TOPH3O0HTAJIbHbIe KO- 
JOpAMNaTbI x MY, TIPHBeJeHHOe JaBseHHe C=p/P (p—aqaBnenne, P — jaB- 
ilenue Ha ypoBHe Mops) MH Bpema t;'l—napamerp Kopuonuca; c? = «RT; 
\R — rasopaa nmocTosHHasd; 7 — cpequaa TemMepatypa; % = (Ya—y)R/g 
\(g — ycKOpeHHe CHJIbI TAXKECTH, Y— BePTHKaJIbHbI rpayueHT TemMepaTypbl, 
Ya -— auaOaTuuecknit rpayuent). IIpH 9STOM MOXKHO CYHTaTb, 4TO PyHKUNA 
it CBA3aHa C BePTHKaJIbHOH CKOPOCTbIO W COOTHOWIeCHHEM 


+ Ge 7 oH 
c= (G— gw). (5) 
B KayecTBe KpaeBpIX YCJIOBMi IpHHuMaeTcs, 4TO 
CaO» py C0 (6) 


\(armocibepa He yxOJ\MT HM He MpHXOAUT y cBOeH BepXHeli rpaHHIlbl) H 4TO 
== 05 plas s=71 (7) 
|(3eMHad MOBEpXHOCTb TOPH3O0HTaJIbHa). 


|  Bsemem MOTeHIMaIbHyIO H COJICHOMAaIbHy!O YaCTH AMA TOPH3OHTAaJIbHbIX 
\ckopoctTeH u, V: 


J\udepenunpya ypaBHenue (2) 10 X, a ypapHenve (1) MO y H BbIYHTaA 
pesyJIbTaTbl, NOJlyuHM 

oht + Ihe = — Bo, (9) 
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rie Bo cosepxKuT mepeoc sBuxpa Q (Q=du/dx—du/dy = Ay; A=h 
= 07 /0x® + 0? / Oy”) M uMeeT BH: 


aa aa oon ot Ou 


(8 =dl/dy). Auanoruunpim o6pa3om, Auppepenuupya (1) mo x, (2) no y f 
CKJaJbIBAA Pe3yJIbTaTbI, MOJYUHM: 


OP 4+ AH —IAb = — Bp, (1C)) 
rye Bp coyepxkuT nepenoc AuBepresunh D (D = du/dx + dv/dy = Av) u 3a 
TIMCbIBaeTCA TAK: 
oD oD oD 
Bp = Way EO eee 


Ou \2 Ov \2 Ou Ov OT Ou Ot Qu 
>| 5 fee) “te? og cat a OO ana 


Hakonell, ucKsouad + H3 (3) H (4) (MBI CUHTaeM BeJIHUHHY C? NOCTOAHIG 
HOH), NosyuMM: 


ewes Wee os) : 
ae 8 aear © Ao=R oe.” ay 
. Coole 
rye By — ropH30HTaJibHbIh MepeHoc TemnepaTypbl 7 ( ie. oa =x) : 
1 4, 200 eS So ee 
Br= uz +o — (a ax ot ee 


IIpappie uacru (9), (10), (11) moryT 6nITb BbIpaxenbt uepes o, ¥, Al 
B kayecTBe t MOxHO, Oo (3), (6) u (8), B3ATb i | 


¥ 
> 


c= —\Apat. (12) 

BeptukasibHaad CKOpocTh w cBaxeTcs, mo (4) Hu (5), c 9, ~, H cooTHo-f 
IueHHeM 
07H oH y 

Star ap Oo, (13h) 


Haima cuctema cojepxuT 3 auciepeHunpoBaHua no Bpemenu. Mp mpxmem,?) 
WTO B HavyaJIbHbIt MOMeHT MsBecTHE! 3 dbyHkuMH 9, H, p. Tlyctp 


(P)imo = Fo (%1 05 (Pe=0 = bo (Ys 8); (H)exo = Ho (x, 0). (14H 


Jlia pemenua 3ajaun onpesenenua e, pu H us cuctempr (9), (10), (11)0 
IpH KpaeBblx ycJlopuax (6), (7) H HayaJIbHBIX yCJIOBHAX (14) 6yqem BpemenHolt 
cuutaTb Bo, Bp, Br uspecrubimn (pyHkuMamu or x,y,C,t. Torga nama cu-t 
cTeMa OKaKeTCH JIMHeEHHOH. OmpeyenumM u3 Hee (byHxunu 9, bu H. Taal 
9TOrO HCKJIOUHM ciepBa (pyHKWWH 9 Hb H NomyyYWM ypaBHenve yaa H: 1 

@2 otB; 0B 


(Sete) + oat a e( Se) —e (18a + 2). (18) 


YoOuee GyfeT, OMHakO, HcKaTb He H, a w: AA WwW MBI MMeem TIpOcTple i 
Kpaepbie ycuopus (6) u (7). Opventupyscb Ha cBa3b (13), cynlectByrolyiol) 
Mexkiy Wu H (Br no-lpexnemy CuMTaeTcaA 3aqaHHOli cbyHKuueli), MBI wlerko# 
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Pepipeylem us (15) ypaBnenvé id w. Ono SOyyeT uMeTb BUY 


i 2 
(ga tee Se +ekw =], (16) 


“ye 

em RT, a acB, _ 9a\ 6B 

= “Fe + SG) Bo + RAB — 2 (Fp eS (nt 6) Se]. 
Pemenue ypaBHenua Tuna (16) upH Kpaeppix ycmoBpusax (6) u (7) u3sBeCTHO 

cm. (1), rye WaHo pelenve OHOposHOrO ypaBHeHHaA Ip KpaeBbIX yCJIOBHAX 

15) u (7), u (*), rye mano pemenve ypaBHeHua c mpaBolt yacTbIo): 


* 


2 


it r m1 Ql 
w= p(s) 4) atedravas+ ( \\ gutted dead + 
0 00 O050 
ton 1 2l(t—t") 
+\\\ | grdrac aa’). (17) 
000 0 
Jlecb 
a =(W—0, w=(Zr)» r= e+ —y) 


x’ =x +—rcoss, y =y+—>rsins, 


C 
az \ |e= nse Tee ee TET 

WP ty 7 py ai a a) 
i yc yo (z xr) Jean a “0 V ld wh de Vr wae ie 
pace 3 

@ asl ip is a we Ae 

1 onde Te weg Vr Se 

Ger 


IIpH 2TOM Wy) MH W, BbIpaxaioTca Oe3 Tpyfa yepes %, by, Hy, a Take Ye- 
pes Bru Bp. 

Bpm0uHAA WHTerpupoBanHhe MO 4YaCTAM HM HeKOTOpble Apyrve MmpeoOpasosa- 
HHUA, Mbl MOXKeM TIPHBeCTH BbIpaxkeHHe JIA W K BULLY 


oe Move 
agw = —RBr+ Sat aL ler et \ \ G,Avor dr d0’dd + 
0 0 0 
2m 12lt 
ae \\ GA (lb) — Hy) r dr de’ds — (18) 
00 0 


\ | [t2@Bo + RY se (P6 + SE) Br — 0 SP Bp] r dr dtd a, 
0 0 


rye 
4 0 \ a=\|n — ia 
= “ Ss {— t G —— iss 
G 2 Vee’ (= a G a ¢ oer oct - (r a ) 0 (G); =0) 
lipHuem 
Rit a 
F ° * Jp (a V2 + a) d aD 
See wean — 3 19) 


Kak TObKO W ompeyeseHo, ypaBHenHve (13) mosBomur ualitu OH/dt, 
a 3atem H; orpanmyuenHoe npn C= 0 pemienve ya H uMeeT Buy 


5 JAH, rv. 118, Ne 4 


9 gon 12lt 
e =H, + x58 (2 \ \ \ Gc? Agor dr dtidd = 
000 
ene il Dh 
= \\\ ate (iy — i) rar ated + 
00 
toni 2l(t— a | 
a°G Bee. 
aie | [e*1G" Ba +8 ae 2 (#6 + BCH) RBP— 
00 0 
—¢ Bp|r dr atid at’|, 20h) 
rye 
1 
"= sre |) ot ee 
2V% a=in =, asin Se 
—(--“\in— ae 
fee ee 


ee Ge se ve) Gi =e" ae 


Tlocne toro kak H wHaliqeno, mpocTbim uddepeHuMpoBaHveM MbI Halijjen 
v3 (11) c?Ae, a 3atem no (9) KBaqpaTypamu mo BpemeHu Ad. 


30BaHbl JIA MporHosa MeTeopovlorMyeckux 9JI@MCHTOB. Vuterpanpi, cojepKay 
mune Ag, u A(l),— Ho), HHTepeca AIA MporHosa He pefcTaBJAIOT: OHM JIMOCH 
ObICTpO 3aTyXalOT BO BPeMeHH, JIMOO CTaHOBATCH CTallMOHapHbIMH MaJIbIMI ie 
BeJIMYHHaMH HW MoryT ObITb OTOpomenb. I]pH mporHose Hayo OyleT pasOuTHHt 
BeCb MHTepecylOlWMH HaC MHTepBaJ] BPeMeHH Ha MaJIble IIPOMeXYTKH, B Mpejeie: 
jlaX Ka>KJOrO M3 KOTOPBIX CYHTaTb NpvOmHxKeHHO Bo, Br, Bp NOCTOAHHbIMHIS 
BO BpeMeHH, OlpefeJIAA STH MOCJIeqHHe BeJIMYHHBI Ha KOHUe KaxkK oro NpoMewy 
*KyTKa pH nomomH (20) wu aHamOrHuHbIx alee Ce: a 


B (PYHKILHIO ee croatia IpH alpeKiin BHUXPA B yYNOMAHYTOH MporHocru: : 
yecKoH copmyuie. i 


Tloerynusto 
6 DSBS 


IMTHPOBAHHAS JIMNTEPATYPA 


1 Y.-A. Ku6ea», JAH, 104, M 1 (1955). 2H. A. Ku6ems, Tp. erp en 
mpornosos, Ne 60 (1957). ae | 
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Jornagn Akawqemun nayr CCCP 
1958. Tom 118, N: 4 


TPEO®PH3HKA 


M. M. ®EJXOPOB 


O PACIIPEAEJIEHHM MO PASMEPAM YACTHI MNbWIH HW AbIMA 
B BOSAYXE MVHAYCTPHAJIDBHOFO TOPOJA | 


(IIpedcmaeaexno axademuxom A. H. Koamozopoesim 19 VIII 1957) 


OHO M3 BaxKHbIX XapaKTePHCTHK u3sH4eCKHX CBOMCTB NOM ANCMepCHbIXx 
“(a9posOJleH ABJIAeTCA PpactpeyeseHne HX YaCTHL NO pasMepaM. OKcnepuMeHTaJIb- 
| Hoe HCcCyleqOBaHve STOrO paciipeesieHHA OKa3bIBaeTCA BeCbMa TPyOeMKUM, 
M MO3TOMY YCTaHOBJIeHHe KaKUX-JIMOO OOWIHX 3AKOHOMePHOCcTeH B pacmpeseme- 
HMM YacTHI TO pasMepaM HMeeT CyIlkeCTBeHHOe 3HayeHMe JIA HsyYeHUA aspo- 
30u1eH. 

A. H. Koamoropos (') noka3aJI TeopeTHuecKH, YTO MPH pasqpoOmennu TBep- 
MBIX “aCTHIL pacipeyeseHHe NOyuaeMbIX MeIKHX YaCTHIL NO pasMepaM TeM 
| OMxKe NOLXOJUT K AOrapuMMUeCKH-HOPMaJIbHOMY, 4YeM lable HeT Mporecc 
| W3MeJIbYeHHA. 

Ilo3xke morapHdMMueCKH-HOpMaJIbHbIM XapakTep paclipeyeeHua yvacTH 
lO pa3sMepaM ObIJI SKCNePpHMeHTAaJIbHO YCTaHOBJeH JIA pala asposoe Kak 
| €CTECTBEHHOMO, TaK H HCKYCCTBEHHOTLO MpPOHCXO*RAeCHHA, H MPUTOM JIA asposouei 
| He TOJIbKO AMCMepCHOHHOrO MpOMCXO*KeHUA (MbWIeBbIX), HO H KOHJe€HCAalHOH- 
HOrO — O61akOB HM TyMaHoB (?,°). OfHaKO BO BCeX 3THX CYYaAX HCCeMOBaJIMCh 
(Mlb adPO30JIM C YaCTHIWaMH OJMHAKOBOFO MpOHCXOKeCHHA (MOHOFeHHbIe adpo- 
30H). IlostomMy KeslaTeIbHO HCCJIeOBaTb XapakTep pacnpeyelenua wacTHI 
| 10 pa3MepaM H [WIA adpo3z0ueH TreTepOreHHbIX, COJepAKallMX YaCTHUbI pasMy- 
HOrO Mpoucxox*KJeHHA. 
TakHM TeTepOreHHbIM adPO30JICM ABJIACTCA HMKHHH COM aTMocdepHoro 
| BO3JtyxXa B HHAyCTpHaJIbHOM ropojse. B sTOM CJl0e B3BeLNEHbI MbWIeBbIe YaCTHIPT, 
| IbIMOBbIe YACTHIbI, MeJIKHe THTPOCKONMYeCKHE YACTHUbI, ABJIAIOULMeECA ApaMu 
| konjencamuu. UacrTuibl pa3iMunoro MpOMCxXOxeHHA MMEIOT Pa3MePbI Pa3sHOTO 
NopaAKa, MU axe MpH NorapHdMuyeCKH-HOPMaJIbHOM pacipeyeeHHu pa3sMepoB 
| ¥aCTHI OJHOFO HM TOTO Ke MPOUCXOR CHUA OOMIMH XapakTep pacupeyereHuAa npey- 
BUeTh TPYHO. 
| B 1951—1952 rr. aBrop HccJ1eqOBaI 3albIJICHHOCTb HU 3abIMJICHHOCTb BO3Lyxa 
/ Br. Sanopoxbe. Bpipoxbl O pacnpeyeseHHH YacTHIL NO pasMepaM MOryT OBIT 
| CJleaHbl Ha OCHOBAHHH MpOBeJeHHbIX H3MepeHHH CueTHOH KOHIWeHTpallH B3Be- 
WICHHBIX B BO3yxXe uacTHI. ; 

STH H3MePeHHA MpPOMSBOLUMCb MOCpeACTBOM CueTUHKa OysHca WIA OcesaIo- 
me mba (Oysxc II). Ipo6nt Boszyxa 3a6upalucb WHIHHEZPOM AHamMeTpoM 
12 cm u BelcoTon 15 cm. B3pellleHHble B BO3JyXe YaCTHIbI OCeaJIM B 3aKPbITOM 
WWIMHApe Ha MOKPOBHbIe cTeKJla B TeyeHHe 3 yac. Tlogcuer uMca OceBIUNX 
YaCTHIL MPOHSBOAMJICA MO MHKpocKONOM mpH yBemnuenuH 1200. Uacruul 
NO BeJIMYHHe UX WHaMeTpa JlesMINCh Ha 4 rpynMbl: Mable YaCTHUbI — Cc ua- 
| MeTpOM MeHbIne 5 p; YaCTHUbI cpequero pasmMepa —c Juamerpom 5—10 p u 
10—20 p», u, HakOHell, KpyNHbIe yacTHIIbI — c JuamMerpoMm Compute 20 p. IIpu 
W3MePpeHHAX MOCUMTHIBAIOCh YHCIO YaCTHIL KaxKNOH rpynnel. 

Jlna HacTostero COOOMIeCHUA HCNOMb3OBaHbI Ppe3yJIbTATh! H3MepeHHii B HOBOM 
yacTH ropofla Ha paccCTOAHHH 3 KM OT OCHOBHOrO MCTOUHHKa HHYCTPHaJIbHOTO 
3aqpimieHua. I]poObt Bosqyxa 3a6upasucbh M3 OKOH M C BepXHeH MIOWalKH 
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BHICOKOrO 30aHHA, pacnomoxwKenHoro Ha rulaBHO ywMNe ropoyza (c BEICoT 3}. 
13 u 26 M oT NOBepXHOCTH 3eMJIH). 1 | 

B cayuae sorapHdMHuecKH-HOpMaJIbHOrO pacipexesmeHHA YacTH NO pas, 
MepaM J\OJDKHO HMe€Tb MeCTO COOTHOIMeHHe if 


f(r) dr = aed, a 


rye r—payuyc yacrulpl; € — PyHKUNA OTHOCHTeJbHOrO paMyca YaCTHUBbI (10 OTHO:| 
WIeHHIO K CpeyHemy reoMerpHyecKkomy pajlM¥ycy rg) UCTaHJapTHOro reomMeTpuye-# 
CKOFO OTKJIOHEHHA (CpeqHeTO KBapaTHYHOTO OTKJOHeHMA) sOrapuMa payuy- 
COB fg: . 
pre Bie g (2 

V2 igB, 


Hlomo wacTull c paqwycom 7 <r; MOXKHO ONMpeseMTb, MHTeTPHpyA ypaBHe: 

Hue (1) B mpegenax ot O qo ry: 
Pe 

il : , 

\ fdr => +0), (3 


0 


rye (&,) — 3Ha¥eHHe MHTerpasa BeposATHOCTeH: 


2 2 vy 
Oh) = 7 Jewel 
0 
TIpH 
: alee Is lg rr lets 
os eee Var dees 
Orcroja 
® &,) = 2\ f(r)dr—1. (4 


Tak Kak MpOMeHTHOe COJepxaHHe YacTHU Cc payuycoM fr <r, onpewensnetes 
10 H3MepeHHAM CO cueTYHKOM OysHca, TO m0 dopmyse (4) Mu Ta6mue sora-f 
puma BeposTHOcTeH MOxKeT ObITb oOMpeyemweHa IA KaxkOrO 3HayeHHA fr: 
COOTBETCTBYIOWAA eMy BeJIMUHHAa §. 

CorsjacnHo (popmysie (2) B culyyae orapHdMuyecKH-HOpMaJIbHOrO: pacripeye: 
JICHHA YACTHIL 3ABHCHMOCTb Mex Ty BesMuHHaMH & uw lgr JomKHAa ObITD JHHeL- 
HOH. 

PesyJbTaTbl OOpaOoTKH HaOsIOJeHHH ONHCaHHbIM BBILIe cmoco6oM mpHBe- 
qeHbt B TaOt. 1 uw Ha pwc. 1. Kak BugHo u3 rpatduKa, 3aBHcuMoOcTEp 
Mexy € 4 lgr smuHetHad. CreqoBaTeub- 


Oe BPE Rie we HO, H B YevTeporeHHOM a9po3s0sle — HYK-B 


Suayenua & HeM CJI0€ BOSAyXa HHAYCTpHasbHOrO Topo: 

qa— pacmpeyenenwe 4acTH nO  pagMe- 

Peete ge paM ABJAeTCA MOrapHpMHYeCKH HOpMadb-} 
noctpi | 2°Sbp | 2r<t0p | 2rs204 5 HEIM: 


3eMJIH 
TlomyueHupie JAHHbIe TO3SBOJIAIOT JLWJIF 


KaXKJOrO YpOBHA BHIUHCIHTb cpeqHi reo-F 

3 0,263 | 0,240 0,770 MeTPHYCCKHM paaMyC YaCTH fg MH CpemHecl 

a TAH eee bere KBa{paTH4Hoe OTKJOHeHHe NOrapHdpMa pa: 
Tuycos Bg. Brruncienua Jalor Wis ypos- 

Hei 3; 13 un 26 mM Haq noBepxHocTDK 

SEMJIM BeJIMYMHbI fg, COOTBETCTBeEHHO paBuble 3,6; 3,4 u 3,0 u. Ymeupmennel 
BeIMYHH Fg C BbICOTOH CBHAeTeIbCTByeT O6 YMeHbIeHHH YMCA KPYNHBIXh 
YacTH, B Oomee BbICOKUX CJIOAX BOSAyxXa H aeT KOMMYeCTBeHHYy!O Xapak-} 
TepHCTHKy 3TOrO YMeHbIeHHs. | 
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Benvunnbl By Ad yKa3aHHbIX ypOBHeli MOsy4aloTCA PaBHbIMH COOTBETCT- 
BeHHO 2,53; 2,56 u 2,61. Moxno cunTaTb, ¥TO pacxom enna Mexy STAMH 
BeJIMYHHaMM JlIe%KaT B Mpeewax OWMOOK W3MepeHHii HU 4YTO CHCTeMaTHYecKOrO 
M3MeHeHWA BesMuMHE! By B coe 3—26 mM 
OT MOBe€PXHOCTH 3eMJIM HaOJIOMeHHAMU He 
yCTaHOBJIeHO. 

Takum O6pa30M, He3aBHCHMO OT Bompoca 
© IIpHMeHMMOCTH K HalHM J[aHHbIM TeopeTH- 
yeckoro BblBogqa A. H. Kommoroposa sora- 
PUuMuYeCKH-HOPMAJIbHbIM 3aKOH pacmpemese- 
HUA XOPOWO anmpoKcuMupyeT Hx. 

EctecTBeHHo, 4TO ompelesiemble omMcaH- 
HbIM MeTOJOM BeJIMUMHbI By HM 7g MpH sora- 
pHMuyeCcKH-HOpMaJIbHOM paciipeyeseHuu 4ya- 
CTHIL 10 pa3MepaM He 3aBHCAT OT Toro, 
Ha CKOJIbBKHX M KaKHX WMeHHO YPpOBHAX B 
mpeyesax JaHHOrO CJIOA MpOW3BOMIMCbh u3- 
MepeHua. OTO OOCTOATENbCTBO MO3BOAeT 
CpaBHUTb Mexjly COOOH BeJIMYHHbI 7g H Be, 
ONpeesIeHHbIe B Pa3sJIMUHbIX YCIOBUAX HM pH 
He BMOJIHe OMHAKOBOli MeTOJMKE M3MePe- pyc, 1. Tpaduxu sorapubmayecku- 
Hu. OfHHaKOBbIMH JOJDKHbI ObITb TOJIbK  HopmasbHoro pacnpememeHua yacTHL. 
pa3MepbI MIM Apa mpH6opa Oysuca, Bricora Haq MOBepxHOCTHIO. semsn: 
IIpHMeHxHemoe = UI moycueta  OceBIUMXx a—3 mu; 6—13 m; 6— 26M 
yaCTHU, YBeJIMYeHHe MMKPOCKOMa HM BpeMH OCefaHuA yacTuIL B NpHoope. 


3anopoxckui meqaroruyeckult Tlocrynuno 
HHCTHTYT 18 Il 1957 
LWMTUPOBAHHAA JIMTEPATYPA 


1A. H. Koamoropos, J[AH, 31, 99 (1941). ? JI. M. Jlepun, JAH, 94, 1045 
(1954). ® H. A. ®yxc, Mexanuxa asposonel, U3. AH CCCP, 1955. 
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Jloxnagn Akagemunu nayk CCCP 
1958. Tom 118, Ne 4 


E. [. 3HHOBbEBA 


3ABHCMUMOCTb BbIKHBAEMOCTH PARAMECIUM CAUDATUM 
OT WX KOJIMUECTBA B EXHHUWE OBbEMA TIPH OBJTYYEHNH 
PEHTTEHOBCKMMH JIYYAMH 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 21 X 1957) 


SaBHCHMOCTb JIeTaJIbHOrTO HMCXOJa OT KOJIMYECTBA MOFIOUWLeHHOH SHeEprHuH 
HOHU3HpylolleH pawualun Halla cBOe BbIpaxkeHHe B NOHATHAX Jo3 37%-H u 
50%-i BbIxKKHBaeMOCTH, a TaKKe B <JO30OBOH KPHBOM», MOKa3bIBaIOUleH CBA3b PH- 
6eIH OpraHH3MOB C BeMYHHOK NowyyeHHOH Wo3p1 (* 4). YcranoBsenue NOHATHH 
03 KaK Mepbl PayHOUYBCTBUTeEIbHOCTH OPraHH3MOB BeCbMa CYILeCTBeHHO WIA 
NOHHMaHHaA JeHCTBUA pafMalluuH Ha X%KHBbIe CHCTeMbI H [WIA HCCIeOBaHHA MOJH- 
(UUMpylouleH pOJIM cpeAbI B Mpolleccax sJyyeBoro MopaxKeHus. j 

OueHKa BeJIHUMHbI peaKIHH OpraHH3Ma Ha JaHHyl0 JO3y UH 3HaHve ycJlOBHH, 
MeCHAIOWIMX CTeNeHb paMOUYBCTBHTeIbHOCTH OpraHH3Ma, HMeIOT MepBocTeneH- 
Hoe 3HayeHHe JIA MOHHMaHHA MeXaHH3MOB payWalWOHHOrO MopaxKeHHa. 

J\1a MAKPOOpraHH3MOB H MpocTeHwMx, OOWTAIOWIHX B BOAHO Cpese, oleHKa 
PaJMOUyBCTBUTeIbHOCTH, BbIPaKaeMOM MPH MOMOMULH KPHBOH JO3O0BOH 3aBHCHMO- 
CTH, TpeOyer JOMOHUTEIbHIX HCCIeJOBaHHH. ITO CBA3aHO C TeM, YTO MopaxKalo- 
lee JeHCTBHe B AHHOM CJly4ae ONpeesIAeTCA, BO-MepBbIX, HEMOCPeACTBEHHBIM Jleli- 
CTBHeM pasa Ha OpraHH3M H, BO-BTOPbIX, BOSMOXKHbIM TOKCHYCCKHM Jeli- 
CTBHeM Ha OpraHH3M XHMHYeCKHX MPOAYKTOB, BO3HHKAaIOUMX B pesyIbTaTe 
payMalMOHHO-XHMHM4eCKHX TpoweccoB B BOAHOH cpeye (* §). pu stom Komuuect- 
BeHHO XHMMYeCKHe H3MCHECHHA BOSPAaCTAIOT MPOMOPILHOHAJIbHO NO3e, a KAUeCTBEH- 
HbId XapaKTep BOSHMKAIOUIHNX BeeCTB JOJKeCH BaPbUpOBaTb B 3aBHCHMOCTH 
OT KOMNOHEHTOB Cpe, B KOTOPOH MmpoBogurca OOyueHHe. Takum o6pa3om, 
MPH ONpefeseHHu NO30BOK KpPHBOli He OyyT COXpaHATLCA OAHU H Te 2%Ke YCOBHA 
OOMYYEHUA HM, CEMOBATEMbHO, HEIb3A COMOCTABJIATh Pe3yJIbTATH, MOJyYeHHEIE 
AIA PasHbIx 103. TuOedb KHBOTHBIX MOMKET HACTYNUTh B PesybTaTe XHMUMUE- 
CKOrO OTPaBJIeHHA PaHbille, YeM PeasIH3yeTCA HeMOCpeACTBeHHOe JIYYeBOe BOS- 
qelcTaue. OTciola BblTeKaeT BaxKHOCTh CTaHapTHsalMH ycnoBuli OOyueHHA 
B BOMHBIX CHCTeMAaX IIPH H3YYeCHHH PaMOUYBCTBHTEIbHOCTH, HW U3yyYeHHe 9TUX 
yCNOBHM MpHvoOperaer NPHHWMMHaNbHOe 3HaveHHe Np UCCeLOBaHMH MexaHH3- 
MOB paMallMOHHOrO NopaxkeHua MW OleHKe pauouyBcTBuTembHOcTH. Hacroamasn 
pa6ora, BbinomHeHHad Ha Paramecium caudatum, 6pima TIpeANPHHATA IIA yTou- 
HeHHA HEKOTOPHIX OTHOCHIULAXCH Cloa BOMpOcoB. CormacHo MTepaTypHbIM aH- 
HbIM, LD=50/24 uaca qa napameumii Bappupyer B mpeqenax 75—350 xr 
(°,1°). Taxol Oonbuio uana30H 03 He MOXKeT C/y2UTS XapakTepHCTHKOH 
PaMOUYBCTBUTeCIbBHOCTH M3y4aeMoro OObeKTa. OTH JaHHble TOBOPAT JIMIIb O 
OOJIbIIOH 3aBHCHMOCTH BbIXXHBaeMOCTH HHpysopuH oT ycnoBui o6.yuenua. 

YuHTHIBAT, YTO KO/MYECTBO OOpasyloMluXca NO BAMAHMeM JaHHoOli TO3bI 
payMalluH TOKCHYCCKHX BeICCTB ABJIACTCH BeHYMHOH NOCTOAHHOH, MOXxHO 
ObLIO MpeANONOXKUTb, YTO OLHHM U3 MOMCHTOB, BUIMAIONLUX Ha BLDKUBAeMOCTh 
MapaMewuli, ABJIACTCA KOJIMYeCTBO OPraHH3MOB B eLMHHIe oOlyyaemoro OObema. 
B muKpoOuouloruyecko AMTepaType HMeIOTCA COOOIeHHA O 3aBHCHMOCTH BeTH- 
YHHBI NO3bl 37%-H BbYKMBaeMOCTH OakTepuit OT rycTOTSl cycnensuuH (11718), 
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Vndysopun P. caudatum xKyabTuBupoBanuch mo metogy AmexKcangposa 
.B eax yIpouleHHaA XHMMYECKOLO COCTaBa KYJIbTYPaIbHOH CpesbI OOMyUeHHe 
apaMellHH NpOBOAMNOCh B JIMWeHHOH MenTOHa MMHepabHOM cpeye JlOsHHEI- 
Mosuuckoro (*°), 1460 B O“JMCTHIMpoBaHHOl Boze. 

OnpexeseHHble KOMMYeCTBa MapaMelluit B CTeKJIAHHBIX CTaKaHyMKAax, Cojep- 
pKa x 0,3 mi cpeyp! Jlo3uubi-JlosHHCKOrO HIM BOJbI OMHOBPeMeHHO OO yyasIHCb 
nyuamu Peutrena. Ycsopusa o61yyenusa: 180 kB, 15 Ma, 6e3 tbuIbTpa, paccrosHHe 
W8,5 CM, MOU{HOCTb Jo3bI 3000 r/mun. MccegqoBamocb JelictBue 203 50, 100, 150, 
300 u 500 xr. O6s1yyenue osamu 300—500 kr mpoBegzeno Ha O1usKOcboKycHOK 
mpyOke c MOwHOJeHOBbIM aHoyom 90 kB mpH momHocru 10000 r/mun. To 
JOKOHYaHUH OOJLYYeHHA Kaxkad MapamMellud oTCaxKuBaacb B O,1 ma HeoOsyyeHHON 
|MUTATeNbHOK cpefbl. PerucTpauMa nepexkuBuMx Hudysopuli MpoBowumach Ha 
icaeqyrouyue CYTKH. 

“Vo 

100 


16) 


- 


Bortubaemacme 
8 


Boiwubaemocime 


O02 75 150 225 300 


Yucno napameyuu 6 Q3 mn cpedo! bg vucna napameyud 6 Q3 ma cpede 
| Puc. 1. Kpusaa spixkuBaemocru unbysopuit Puc. 2. Kpupple BbuxkHBaemMocTH HHpy3sopHit 
_ B 3aBHCHMOCTH OT HX KOHWeHTpalluv MpH 203e B 3aBHCHMOCTH OT HX KOHIUCHTpalluH iA 
100 xr PasHbIx 103 


Ha puc. | mpeqcraBeHa 3aBHCHMOCTb BbIXKHBaeMOCTH HHPy30pHH mpu o3e 
100 kr or uucIeHHOCTH OpraHu3MoB. Pa3Hbie TOUKH Ha rpatpuKe HaHeceHE! MO aH- 
HbIM OT 2 0 10 nopTopHocteH. Kak culelyet 43 rpadbukKa, Ip JaHHOu 03e MOKerT 
ObITh MOJYYeH C AOCTATOUHON CTeMeHbiO NPHOMMKeHUA JOOOM Hamepey 3amaH- 
HbIM MpOWeHT BbIKHBaeMOCTH (HIM ruOeH) B 3aBHCHMOCTH OT “HCA HHDy30- 
pul B eqHHUMe OObeMa; C APyrol cTOPpOHbI, MOXHO NOMyuNTS Mourn 100% BBI- 
XKHBae€MOCTb B lIpefeax HCCeOBaHHbIX 103 Jo 500 kr mpH ompeseieHHbIX KOH- 
WeHTpaluax nMapameuuu. JlaHuble MO BbIKHBaeMOCTH JWIA HCCIeOBaHHBIX 03, 
HaHeCeHHble B NOylorapHqpMuyecKHX KOOpAMHaTax (puc.2) HMeIOT BU pacnovia- 
ralollUxXcA MapaJIeIbHO IpAMbIX JIMHHM. ComocTaBsieHve MpHBeeCHHbIX MPAMbIX 
NO3BOIAeCT MIPHHATb CJIeAYIOULyIO SMNUpHyecKylO POpMyYJY, BbIpakKarollyio 3a- 
BHCHMOCTb BbIXxKHBaeCMOCTH TapaMeluH P oT UX 4HCa B eJMHHMWAaxX OObeMa: 


P=Alg~-, | (1) 


rae P — BblxKMBaeMOCTb B MpOWeHTax, y — 4MCIO NapamMewui B | Ma cpexH, 
A MW Y j— MOcTOAHHBIe. 

Kosdbunuent A, xapakrepH3yIOlWluH yroul HaKJOHa MIPAMBIX, ABJIAeTCA 
BeJIMYHHOM MOCTOAHHOM, He3aBUCAelH OT O3bl H KOJIMYeCTBa OPraHH3MOB, O 
YeM CBHJeTeIbCTBYeT NapaJIebHOe pacnoO*KeHve MPAMBIX VIA PaSHbIX 03. 
V3 rpaduxka puc. 2 MOxKHO ompesenuTb Wid Halllero cryuaa A=44,6. 

Jia ompeyeneHuaA yy ucceqyeM clyyal, KOra BbOKMBaeMOCTh paBHa HyJII0 
(P=0); Torqa y=Y,. CleqoBaTebHO, PH3HYECKHH CMBIC Yy BbIPaKaeTcA Hal- 
MCHbIUMM UYHCJIOM OpraHH3MOB B OMpesesIeHHOM OObeMe, KOTOPbIe HE NepexKu- 
BaloT JlaHHylo Jo3y. Bsefem BMecTO 4uMCIa MapamMelul Ha eAMHUUy oObemMa 
OOpaTHylo BeIHULHY OObEMA BOLI V, MPHXOMAUerocad Ha OHH OpraHusM. Torya 
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NOHATHe HaMMeHbIUerO YHCIa OPpraHH3MOB, He NepexKMBAaIOWIMX MaHHYy!O NO3 yi) 
3aMeHUTCA TAKOM BEIMYHHOK OObeMa BOAbI, IPHXOMAMLerOcaA Ha OJHY MapaMelHich f 
KOTOpHIM OOycuoBuBaet 100% ruGemb, a m1060)0 
yMeHbIUeHHe 3TOTO OObeMa JaeT COOTBETCTBEHHGE 
BOSPaCTAaIOLIHH MpOWeHT BbIxKMBaeMocTH. Hasoj}e 
BeM 3TOT OObEM KPHTHUeCKHM OGbeMOM (V,) Ih 
KpuTuueckHi OObeM ABJIAeTCH PYHKUMeH TOSbIee 

Takum o6pa30m, V)>=1/y) H BMecTO ypaBHeile 
Hua (1) MOxKHO HamMcaTb: 


S 


SS Ss K De® 


3opuu (puc. 3). 


Puc. 3. Kontentpaltuu mapame- 


Wu, ompesenstontue 100% BbEKH- Ha ocHoBaHuy rpaduka puc. 3 u ypaBHeHua 
BaeMOCTb B HHTepBayle 203 OT (2) c OMpeeJIeHHOM CTeMeHbIO NPHOMXKeHHOCTH Ih 
100 fo 500 xr MOXKHO 3allvcarTb: 


P = 100— 44,6 lg v (42,5 D — 3000), 


rye D — flo3a BKI. SOTO ypaBHeHHe Ipu- 

MeHHMO TOJIbKO JIA YKa3aHHbIX Mpese- é 
JOB 03 H HeMPpHMeHHMO WIA MaJIbIx 
O03 WH MaJIbIX KOJMYUeCTB OpPraHH3Mos. 

Jd HarJiiHOCTH COOTHOIMEHHA 3Ha- 
YeHHH 03, OObEMOB HM BbIKMBaeCMOCTH 
TIpeCTaBJIeHbl HaMHM Ha OCHOBaHHH 
tbopmy.1bl (3) B Bue HOMOrpaMMbI 
(puc. 4), 

Cnelyer yka3aTb, YTO BeMUNHA OOb- 
€MOB B HaCTOALULeM McCue qOBaHHH MOJy- 
yeHa TOJIbKO VIA BOLI U WIA cCpeybl 
Jlosuua-Jlo3uucKoro MH 4TO AIA Apyrux 
Cpe OHA MOXKeT HMeTb HHOe UMCJIeHHOe 
3HaYeHHe, HO 9TO, OUeBHAHO, He MeHAeT 
npHAWANNnaIbHOoro XapakTepa 3aBHCH- 
MOCTH. 

He6jiaronpustnoe jelicTBve OoVJIb- 
ioro O6beMa OOJYYeHHOM Cpebl MO2XKHO 
OObACHATH pasH4HO. Bo3MOXKHO, YTO B 
HeM IIPOHCXOMMT pasOaByIeHHe MposyK- 
TOB MeTaOoNH3Ma MapaMeliui, KOTOpbIe 


lg 90bema Gods: wa Gun opeanusm 


KOHKYPHPyt0oT C OPraH3MOM B peak 0 


c mpolkyktaMai payuonnsa Bob. He 
HCKINOUeHEI TAKXKe Mpoleccbl copOunn 


100° 200 B HHTepBae 103 oT 100 yo 500 kr MoxHO OblIOM 
00 40 00kr orMeruTb, YTO MMeeTCA TIpAMOMMHelHad 3aBUcHu-— 
MOCTb BbIXKKUBaCMOCTH OT KOHIeCHTpalluu Undy- 


50 100 To. 
Borkubaemocms 


rye v — OObEM BOJbI Ha OLHY Hapamewuio, onpeye-i— 
JIAIOUMH % BbOKHBaemMocTH P. 


OTpaBJIAIONLUX BellecTB Ha MOBepXxHocTH “= Puc. 4. Homorpamma a onpeseneHus BbI-- 
Hapamewun, BospacTaroline c yBeuHue- 2KHBAeCMOCTH HHdy3sopu B 3aBHCHMOCTH OT 


BeJIMUHHbI KPHTHYeECKOTO o6bema cpeybl, IpH- 


HueM OOBEMaA. XOJAMTETOCH Ha OJWH OPraHH3M, HU OT AO3br 


HakonueuHe BelllecTB, BO3HHKAaIO- 
IMX B Cpeye NOX BAIMAHHeEM pafMalun, 


o6syueHua 


OKasbIBaeT OTPaBJAIOWee WeHCTBHe Ha napamenul. Ecau x%e undysopun cBoe- 
BPeMeHHO BbIBECTH H3 Cpebl, COMep*XKalel TOKCHYeCKHe JIN HHUX COeMHeEHHA,. 
OpraHH3M ONpaBAeTCA HU, KaK MOKAa3bIBaloT APyrve Halllv ONbITLI, BOCCTAHaBJIH- 
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3a€T CBOH, MepBOHAaYaJIbHO HeECKOJIbKO YrHeTeHHble, PYHKUMH. CHHMas MOMeHT 
SMMHYeCKOFO OTPaBJIeHHA, MbI yOexKaeMCA B TOM, YTO Pe3HCTEHTHOCTh UHy30- 
DMM B OTHOUeHHM JIYYHCTOH 9HeprHH OFpOMHa M ABJACTCA 3HAYMTeEMbHO OOVIb- 
eH, vem OOpluHO mpHuuMaertcs. Jlo3a 500 kr MoxeT 6bITb NOsoli mpakTuueckH 
(00% BboKHBaemocTH. 

_ Oco6enHocTHO B OMOIOrMYeCKOM COCTOAHHM HHPysOpuit B ycOBHAX JaHHOrO 
bITa ABJIAeTCA OTCYTCTBHe MOMOBOrO Mmpouecca. Kak u3BeCTHO, MapaMmelluu 
)AHOTO KJIOHA He KOHDbIOrHpyIOT, TeM CaMbIM He MMeeT MecTa H MepecTpolKa 
MakpoHykuleyca. B sTHx ycJOBHAX rHOeb NO BMAHHeEM payMallMH MOxKeT 
aCTYMUTb (AHaJIOPHYHO NOMMION aM) B Pe3YJIbTAaTe JIMIMb OYCHb PpyOblx Hapy- 
eCHHM B 2KXH3HCHHO BaXKHBIX CTPyYKTYpax, TPpeGyIOlluX, OUEBHAHO, 3HaYHTe/IbHO. 
HO/IbILHX O03, EM HEOOXOAMMO JJI| XAMMYCCKOFO OTPAaBJICHHA OPraHH3Ma B yCJIO-- 
BHAX BOLHOM Cpeypl. _ 

H310x%KeHHblt 3ecb SKCMepHMeHTaJIbHbIi MaTepHasl ABMAeTCH MsOCTpa~ 

Hel Cyan JyueBOrO NopaxkeHua, KOra oNpesemarollee 3HayeHHe B JeTasb- 
OM HCXOfe HMeeT OKPyKalollad KeTKy cpeya. O6pas0BaHHe TOKCHYeCKHX Be- 
eCTB, HaNpHMep opMasibyerujla, BOSMOXKHO B JMCTHJVJIMpOBaHHOH Bose, Mo- 
KOJbKY MOcieqHAA BCerga cojjepxuUT CO, H HeKOTOpble Apyrve TPyAHO KOHCTa-- 
‘Hpyemble IpHMecu. 
_ Bo Bcskom calyyae, Ja TOrO YTOOI CyYAUTb O PalMOUYBCTBUTeIbHOCTH OJHO- 
KJeTOUHOrO OPraHH3Ma — MapaMellHu, MOHATH H3MeHEHHe ee Peak Ha Jyue- 
30€ BOSJeHCTBHe NOX BJIMAHHeEM Pa3JIMUHbIX aFeHTOB, a TaK2Ke OMPeeJIMTb CKO- 
DOCTb BOCCTAHOBJICHHA OpraHv3Ma Noce BbIsBaHHOrO OOyYeHHeM NOBpex- 
(CHUA, HEOOXOUMO 3HaTb TY JOJO B MOparxkatolileM JleHcTBHU payualluu, KOoTOpaa 
OyCOBeHa PaMalWMOHHO-XHMMYeCKHMH poleccaMH, HAYUWMMM B BOJHBIX 
CHCTeEMaX. ITO NO3BOJIHT HCKJIOUHT JaHHOe BJIHAHHE, HIM, OLeCHMB ero, IPHHAT. 
30 BHHMaHHe TIP olpeseseHuu JyyeBoro NoOpaxkeHHA OprakHu3ma. 


WucrutyT Mopdosoruu %xXHBOTHBIX Ilocrynuso, 
um. A. H. Cesepuosa Dio Wa 
Akaemua HayK CCCP 


IWMTHMPOBAHHASA JIATEPATYPA 


1D. E. Lea, Actions of Radiations on Living Cells, Cambridge, 1955. 2 Z. M.Bac q, 
. Alexander, Fundamentals of Radiobiology, London, 1955. # H. MW. Wlanupo, 
Dyepku to paquo6vonoruu, W3a7. AH CCCP, 1956. 49. A. Tpaesekun, H. VW. Lla- 
14 po, Coppemenubie’ pompocbt! paquoOuosornu, M3y. AH CCCP, 1957. ° T. Taylor, 
 BrOwed Puyol ook, O, Cor Uses © Ce ID aivdibelh Jels IP eile, als (eG. and 
Comp. Physiol., 38, 417 (1951). * JI. K. Jlo3uHaJlo3uucKuH iH, M. Ae Ho 
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Biochem. and Biophys., 56, 38 (1955). °® R. Wichterman, The Biology of Parame- 
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UTOWI., THCTON. W 3IMOpHo.., 3, B. 1, 3 (1948). JI. K. JIo3uHaJlo3sHHCKHA, 
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Jloxnnagn AkawqeMunm Hayk cccP 
1958. Tom 118, Ne 4 


BHOGHSHK. 


M. C. KOHCTAHTHHOBA 


BJIASHWE FAMMA-JIYYUEH HA HHTEHCHBHOCTb HAKOILWJIEHHA % 
MIPH)KU3HEHHbIX KPACHTEJIEM PETHK YJIO-9HAOTEJINAJIbHbIM))) 
JJIEMEHTAMK 


(ITpedcmaenexo axademuxom JI. A. Op6eau 17 1X 1957) 


Yxe JaByo uccesoBaTeH OOpalilaiH BHHMaHHe Ha YYBCTBUTeIbHOCTh pti 
THKYJIO-9HAOTeMMAIbHOrO alllapaTa OpraHOB MW CHCTeM K JeHCTBHIO HOHH3HpyK 
me panuauuu (°,’,%). 

B 9kciepHMeHTax MO H3y4eHHIO (YHKUMOHAJIbHOTO COCTOAHHA peTHKYICY 
SHAOTeIMabHOrO alMmapaTa OobWwoe BHHMaHHe yevIAeTCA OKpalliMBaeMOcTO 
BUTaJIbHbIMH KPaCHTeIHMM, KaK OJHOMY H3 XapaKTePHbIX CBOHCTB PeTHKYJC¥ 
SHOTEIMAJIbHbIX 3JIEMeHTOB (14), ff 

OKCIePHMeHTaJIbHble JaHHble MO STOMY BOMpocy BecbMa pa3HOOOpa3Hb 
‘ONHM UCCIEOBaTeIH OTMeUaIOT YCHJIGEHHe PeaKTHBHO-NOFJIOTHTeIbHOH Cmocot 
HOCTH PeTHKYJIO-3HAOTeEMUA MOcse OGJYYCHHA MOPCKHX CBHHOK PeHTTeHOBCKHM 
w1yyamu B jo3e 500 r, c Makcumymom uepes | cytTKu (%), H Mocme o6syueHH 
KpbIC PeHTTeHOBCKHMH JIy¥amu B ose 100 r,c MakcHMyMom Ha 7—9 cyTKu(*h 
Jpyrve uccuieqoBaTesH MoslaraioT, YTO HJIM peaKTHBHO-NOTVIOTHTeIbHAaA cimocoe 
HOCTb BOOGIE He H3Me€HACTCA NON elicTBueM JYUHCTON sHeprHuH (°), HH HaGK 
WaeTCA TO YMeHbIWeHHe, TO YBeJIMYeHHe MHTCHCHBHOCTH HaKOMJIeHHA KpacuTeeh 
wleH KJIeTKaMM peTHKys0-3HA0TeIHA (?,°). Bpicka3bIBaeTCA MHeHHe, YTO HHTeF 
‘CHBHOCTb HAaKOIMJICHHA BUTAJIbHbIX KpPacHTeleH PeTHKYyJIO-93HOTeIMAabHbIM 
SJICEMCHTaMH TOCNe OOJYYCHHA 3aBHCHT OT IIPHMeHeEHHA pa3JIMUHbIX N03 paluell 
wuu. Ilocae MouHoro O6mlero OO YYCHHA KPOJIHKOB HMeeT Me€CTO YMeHbILeHHE 
‘CMOCOOHOCTH K HaKOMIe€HHIO KpaCHTeJIA MO CpaBHeHHIO Cc HOpMod. IIpu MeHbuIM 
Wo3ax OOJYYeCHHA He HaOwoOfaeTCA PpasHHUbl Cc KOHTpOmem. II]pu cma6pix 03a 
TIPOMCXOAMT yCHIeHHe HaKOMJICHHA KpacHTesleH B peTHKYy0-3sHROTeIHH (1°). 

Takoe pa3HooOpa3He 3KCNePpHMeHTAJIbHBIX AHHbIX ObIIO BbISBAHO, OUeBH HOC 
Pa3JIMYHbIMH YCJIOBHAMH MpOBeeHHA OMBITOB. 

B cBa3H C BbIIMeH3/IOXKCHHBIM MpeACTaBAAeT HECOMHEHHBIM HHTepec H3YUHT 
VM3MeHeHHe PYHKUMOHAMbHOTO COCTOAHHA PeTHKYVJIO-SHAOTeIMA B OOyUeHHO!! 
OpraHH3Me BO BPeMeHH B 3aBHCHMOCTH OT BeJIMUHHbI O3bI paquallun. 

B onpir Obliu B3ATbI 33 KpomMKa OOOero Noda Becom 1,5—3,5 Kr. 22 KpomuK! 
OLIN MOLBeprHyThl OHOKpaTHOMy OOueMy BOszelicrBMIO y-s1yueH. Ucrounn 
paquanuu Co®° monnocrs1o 2,9 r/mMuH. Paccrosuue or cBoOogHoro Kpas Ty6yh 
Ca QO CiMHbI *KuBoTHOrO 10 cm. Jto3p paquanuu: 800, 400, 100, 50 u 25 r. Kpec 
JIMKOB YOUBAJIK B Cleqyloujue HHTepBavibl: 1, 3, 7 u 9 cyTOK nocwe OOyueHUA 
BceM %KMBOTHBIM MPOH3BOJMJIM BHYTPHBeHHble HHbeKUMU 0,5% pacTBopa TPH 
MaHOBOH CHHM M3 pacuera: I-at nHbeKHA | Ma, 2-a uHbeKUNA 2 MI, 3-a “HEL 
ekuMa 3 Mi Ha | kr Beca *XMBOTHOrO. BpeMaA HHbeEKIMH: HeMOCpeACTBeHHO Me! 
pex oOsyueHvem, yepes 2 cyToK wm Yepes 6 CyTOK Mocme O6my4eHusa. 11 Kponn} 


Puce. 1. Hakonnenne TpHmaHoBol CHHH PpeTHKYIO-9HLOTeNMAIbHBIMH SeMeHTaMH sum(arnue j 

CKUX Y3JIOB B HOpMe MH Moce OOMyYeHHA. A — 2 — KONTO (6e3 OOyUeHHA), O — 3 — O65) 

yenne 800 r, u — m — o6sryuenne 100 r. Bpema nocne 1- nabexuuu; A — | cyTku, 5 — 3 cy) 

TOK, B —7 cytox, [ —9 cyto. Oxpacka KBaClOBbIM KapMHHOM. YBemHuenue: a —é6 a 
ok. 20, 06. 20x, 2, e— a2 ox. 10, 06. 100x 


at 
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Sa a OE ON NN eee 


RU = OB RR 


LT ERR ROTELLA TI 9 PY ZS (SRA BIT STO I SI 5 gS = RR ~ 2 == RO p= po sO = 


B ObIIM KOHTPOJIbHBIMH; OHH NOMyIMH TO %Ke KOMMYeCTBO KpacuTeA, He 
(Bepraucb OOJYYeHHIO H ObIH YOUTHI B Te %Ke CpOKH, 4uTO U OOMYUeHHbIe 
HBOTHHIe. 

| Jia MUKPOCKONMYeCKHX UCCeEAOBAHHH ObIIM B3ATHI WUM*aTHYeCKHe Y3JIbI 
KYCOUKH Cele3eCHKH KPOJIHKOB. MuKcallMio MaTepHasla NPOH3BORHIH Yepes 
yaca mocuie HHbeKUHH (B | cryyae — uepe3 3 cyTOK Mocse 3-H HHbeKWMH) 
MecH 110 Pomelicy (HaCbIILeHHbIt BOJHBIM pacTBop cysembl, 5% TpuxsOp- 
icycHad kKucioTa u ~opMaIHH). Cpesbl MoAKpalivBasH KBaCILOBbIM KapMH- 
iM. M{HTeHCHBHOCTb HaKOMJIeHHA TPHNaHOBOH CHHH B KJleTKaX PeTHKYJIO- 
OTeJIMA Ce€3CHKH MW JIMMaTHYeCKHX Y3JIOB OLeHHBaJIH NO 5-OasJIbHOU CH- 
SMe, IlyT€M BU3yaJIbHOrO CpaBHCHHA KOHTPOJIbHbIX M OMbITHbIX Mpemaparos. 


| YJIbTAaTbI HCCIETOBaHHA MpelcTaBleHbI B Tab. 1. Ja xapakTepHcTHKH 0OO6- 
| eHve pxjla PU3sHONOrMYeCKHX MOKa3zaTesleH: B TeYeHHe OMbITa B3BeIMBAJI 
| 


TO COCTOAHHA KPOJIHKOB B KOHTPOJIe MH NOCe OONYYeHHA MpOH3BOAMIN Ompe- 
HBOTHDIX, MOJCUHTHIBaIH y HHX OOilee YHCO MeHKOMMTOB B Mepudepuyeckoli 
OBH, Ha BCKPBITHH ONpeeAIH pa3sMep Cele3eHKH HM COCTOAHHe BHYTPCHHHX 


mraHosB. IlomyueHuble JaHHble CBUJeTeIbCTBOBAJIM O HaMuHH OOuLeH peak- 
(HM Ha JlyyeBoe BOSJeHCTBHE. 


(j 


TaowawH ma 4 


(MAHHe raMMa-Jly vent Wa WHTCHCHBHOCTb HaKOIJICHHA TpHnaHoBor CHHH B PpeTHKyJ10O-SHAOTCJHA 
IMpaTHuecKux Y3JIOB CeJIE3eHKH KPOJIMKOB. KosuuectBo KPeCCTHKOB XapaKTepH3yeT HHTeH- 
CHBHOCTb HaKOIMJICHHA KpacHTeJA 


Bpema 
cae |KoHT- mocae | Kout- 
hex- (Gcog-| 800r | 400r | 1005 50r | 25 tanner | Roage | 800r [4001] £004 Jo 2/25 6 
ay4.) uu, Jly4.) 
cyTKH 
JuMbaTuyueckue y3au | Genesenka 
+) — fee 4+++++ | 4 1 —- -|-+ -—{[- - 
+ J++ ] t+++ | 4 t++ |} 3 +} +] + | +) + 
HE ee Pe te 7 t+] o+4+}t4+) 4 7 +) o4+ 
+4-+]-++4 iotlststeb eerste ball) 6, beet ethane atl ste 


| IIpu ananusze pesyibTaTOB UCCJIeOBaHUA OOpalilaioT Ha ceOA OCOO0e BHUMAa- 
He cllemqyrolulue MoMeHTHI. Uepes | cyTku nocae o61yyeHua B Wo3e 800 r Ha- 
DMWIeHHe KpaCHTeJIA B PeTHKYJIO-9HAOTeIMH MMMPaTHYeCKHX Y3JIOB OTCYTCT- 
wer (puc. 1 0). Uepes 3—7 cyToK nocue BosyeHcTBHA HaKOMJIeHHe Kpacu- 
bd B KOHTpOule UW B OMbITe MaJIO pa3uyaetca (puc. | 6, 6, e, 2). Ha 9 cyTKu 
pee OOYYeHHA B Ose 800 r HaO0JaeTCA 3HaAYHTeIbHOe YBeJIMYeHHE HaKOTI- 
HHA TPHMaHOBOM CHHH B JMM@aTuyecKHX y3laX NO CpaBHeHHIO C KOHTPOJIeM 
buc. | 2, 3). KpacuTeab HakalJIMBaeTCA B PCTHKYJIAPHbIX KJeTKaX WH 9HOTE- 
MM CHHYCOB HM CocyOB Nocwie 2 HH beKIMH TPHNaHOBOH CHHH B BUJe HECKOJb- 
MX KPYMHbIX CBeTJIO- HJIH TeMHO-CHHHX BakKyOJleH, PaCMOJIOXKeHHbIX B ILMTO- 
i1a3Me OKONO ampa (puc. | 6, 6, e, 2), a Yepes 9 cyTOK Mocue 1-H HHbeKIMH — 
| BH@ MHOFOUHCJICHHBIX TEMHO-CHHMX 3epeH PasIMYHOH BeMYMAbI (puc. | 2, 3). 
Tloxq pauauuem oOm1yyeHna B o3e 100 r HaOmOJaeTCA 3HaYMTeIbHOe yBe- 
MYCHHe HHTCHCHBHOCTH HakOMIeHHA KpacuTesta. Uepes 1—3 cyToK nocule BOo3- 
CHCTBHUA BCA IMTOMMIAa3Ma PeETHKYJIAPHbIX WH SHAOTEMMAbHBIX KJIeETOK B JIHM- 
ATHYeCKUX y3ulaX 3aMOJIHeHa MHOKeCTBOM TeCMHO-CHHHX 3epeH TPHNaHOBOL 
Huu (puc. | u, «K). MHTeHcuBHOCTb HaKOMJIeCHHA KpaCHTeA YMeHblllaeTcA Ha 
CYTKH Nlocle BosqeicTBuA B Wo3e 100 r (puc. 1 m). XapakTepHO, yTO HakomMe- 
He TpHNaHOBOli CHHH B PeTHKYJAPHIX KJIeETKaX HM B SHAOTeMMM HeCpaBHeHHO 
HauHTeJIbHee B MO3FOBOM BellleCTBe, 4EM B KOPKOBOM Bel[ecTBe JJMM@aTHuecKux 
3108. B HOpMe B Cejle3eHKe BHAHbI JIMUIb CBA 3aMETHbIe CeTbl KpacuTelx 
WHTOMMIAa3Me PETHKYJAPHBIX HW JHAOTCMHAIbHbIX KJIETOK CHHYCOB HM COCY]OB. 
Tlocae 1- unbeKuH TpHNaHOBOH CHHH M OOYYeHHA B WHTOMIAsMe peTH- 
YIAPHbIX KJICETOK B KpacHOH HW OeOH MyIbMe CeseseHKU UMEIOT MeCTO eHHHY- 
ble cmleybl Kpacutems. Tlocue 1-H u 2-H unbekuMi Hakomenue TpunaHoBol 
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CHHH MpOHCXOJUT B BUe CBeT/IO- H TeMHO-CHHUX BakyOJleH, pacnosararoulux 
NepHHyKseapHO B WHTOMIasMe PeTHKYJIAPHBIX KJICTOK. ‘ | 
B xoje OMbITOB MO Mepe CJleyIOllHX HHbeKUMH TpHMaHOBOM CHHH Bedi 
UMBaeTCA KOJIMYeCTBO KpaCHTeIA B WHTOMNIAasMe PeTHKYJAPHBIX HM IHOTEU/F 
QJIbHbIX KJleTOK cesle3seHku. Ecuiu B MepBble 3 cyTOK Nocwle OO YYeHHA HaKONs@ 
HHe KpacHTeA OCMaOeHO, TO Ha 9 CYTKM OTMeYAeTCA 3HAYHTEIbHOE YBEJIMUCH ff 
HHTCHCHBHOCTH HaKOIMIeHHA TPHMaHOBOH CHHH B BUe TeEMHO-CHHUX 3epeH Pélp 
JIMUHOH BeMUMHbI, 3aMOJIHAIOWIMX IWHTOMIas3My PeTHKYJAPHbIX HU SHAOTeI 
aJIbHbIX KJICTOK TKaHH CeJle3eHKH. 
JIumouyuble (OMINKYyJIbI B JIMM@aTHYeCKHX y3JlaxX HW B Cesle3eHKe CBOOOJIM 
OT IIpW2KH3HeHHOrO KpacuTeJA. 
TakuM o6pa30M, no, Jelicrsuem y-Jlysel B JMMaTHueCKUX y3slaxX KpOJig 
KOB OTMeYaeTCA HIM MOaBsIeHHe PeaKTMBHO-HOPJIOTHTeIbUbIX CBOHCTB perg 
Ky0-aH0TemHA (pH pose 800 r) MAM, HaNpoTuB, UX CTHMyJiAlMA (pH Op 
100 r). B cene3enke B STHX 2Ke 9KCMEPHMCHTAJIbHBIX YCJIOBHAX He HaO/O LAO 
HH CTHMYJIAWHM, HH MOLaBJIeHHA PeaKTHBHO-NOFJIOTHTeIbHbIX CBOHCTB PeTHK® 
JIO-SHOTeIHA. ; | 
PesyubTaTbI H3yYeHHA (YHKUMOHAIbHOH AKTHBHOCTH peTHKYJIO-SHIOTeIE 
aJIbHBIX 9JIEMCHTOB C MOMOIIbIO TIPH2KH3HEHHO KpaCALWHX BeULeCTB MOXKHO CpéF 
HUTb C JaHHbIMM MO HCCeqOBaHHIO OapbepHbIx PyHKUMH WHMaTHuecKUX ye 
JIOB MH W3MeHeHHeM MX MO BIMAHMeM JyuucTol aHepruu. Tax, KuceneB & 
HaOsoJa, TO NOX WelicTBueM palMallun B GO/IbIIMX 103ax OapbepHble CBOMCTAA 
JuUMpaTHuecKHX Yy3JIOB CHavasla CHM2KalOTCH, a Yepe3 HEKOTOPHIi MpOoMexyTHE 
BPCMCHH BOCCTaHaBJIMBaIOTCA H arkKe MpeBOcxoLAT Oapbeplwle CBOMCTBa IMMGE 
THUCCKHX Y3JIOB B KOHTpOse. Pe3ymbTaTbI ucceqoBaHHuu Kucemepa xopoLg 
corlacyloTca C HallMMH JaHHbIMH, COracHO KOTOpbIM uepes 9 cyTOK Mocme Tey 
CTBHA OOIbINHX WO3 paquauun (800 r) 3HauNTebHO BO3pacTaeT PyYHKUMOHAaIe 
HaA CKTHBHOCTbh PeTHKYJIO-SHJOTCIMAJIbHBIX JJIEMCHTOB B JIMM@aTHUCCKHX Ye 
aX, B TO BP€MA Kak MOA WeicTBHeM MeHbIWHX 03 (100 r B HalIMx onbirax# 
200 r B onbirax KuceneBa) Gapbepdbukcupyroulue cBolictBa muMdaTHuecKhy 
y3I0B Y OOJIYYCHHBIX %KHBOTHBIX B PaHHHe CPOKH 3HaYHTebHO YBeJIMUMBIP 
IOTCA MO CpaBHeHHIO C KOHTPOJIbHbIMH. 
HaOmiofaemoe yBeJIMYeHHe HHTeCHCHBHOCTH HaKOMJIe€HHA PeTHKYJIO-9HLOM 
JIM€M BHTaIbHOrO KpacHTeaA (OOyyeHHe B To3e 100 r) MoxHO OGBACHHTL BOY 
OyxKTaoulMM JeHCTBHeM PayMallHM Ha PeTHKYJIO-9HJOTeIMAIbubI anmapale 


THKYJ10-SH OTH aI DUBIN amlapaT B 3aBHCHMOCTH OT JO3bI, MOLLHOCTH UH Bpi 
MeHH BO3J[eHCTBHA. . 

PerukyJ10-SHJOTeIMaIbHY!0 CHCTeEMy HYXXHO CUHTaTb BeCbMa peaKTHBHG 
B OTHOWeHHM MpOHMKalollero H3yueHHA. OrueTaHBo BbIpaxKeHHblii CTHMYJY) 
PyloujMH sdpekT MaJbIX N03 HOHM3UpyrouleH paguaunu (100 r) na pernKyu 
SHAOTeENMAIbHYIO CHCTEMY HaBOAHT Ha MBICIb OO HCMOMb3OBaHHH MpOHHKalll 
uleroO H31yYeHHA B JeueOHOH MpakTHKe B cwlyyaHx, TpeOytollux ycuseHKe 
ACATEABHOCTH PETHKYNO-SHAOTEMMAIbHOH CHCTeEMbI IPH BBECHHH KOJWION TABI 
B3BeCeH JIEKAPCTBEHHbIX BeLLeCTB. 


Vncrutyt sBouiouvoHHol dbusnonorun Iloctynuo © | 
um. WH. M. CeyeHosa 27 VIII 1957 
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BHO®HSHKA 


B. A. KYJQPALWOB, Fr. B. AHPEEHKO w H. Ml. CbITHHA 


JEMCTBHE BUTAMMHA B,,. HK SOJINEBOH KUCJIOTHI 
HA TPOMBOMNJIACTHYECK YIO AKTHBHOCTb KPOBH 
TIPH 9K CNEPHMEHTAJIbBHOM JIY4YEBOM BOJIE3SHH 


(II pedcmaeaeno axademuxom B. H. Ilanownuxoseim 11 X 1957) 


HeoguHoKparTuble MONbITKH MPpHMeHeHHA CoOsMeBOH KUCJIOTDI KH BUTAaMHNA 
Bio C IWeIbIO CTHMYJIAWHH KPOBETBOPeHHA MIpH JyyeBoH GomesHH Jau MpoTHu- 
OpeuMBble pe3sybTaTbl. Hapsayy ¢c NOJO*KMTeIbHbIMH JaHHbIMH, MOJ1Y4eHHbIMU 
pM UCNONb30BaHHH (oIHeBOH KHCJIOTLI B KIMHHYeCCKUX YCJIOBHAX Ha OOJbHBIX, 
PmoWBepruiuxcaA palMauNoHHOH Tepannu (',*), wMeeTCA pA cOOOMLeHHM, B KOTO- 
PbIX OTPHllaeTcaA Kakoe-INO0 BIMAHHE (POMMeBOH KMCJIOTHI Ha COXpaHeHHe MJIV 
HBOCCTAHOBJICHHE KPOBETBOPeHHA VY OOJYYeCHHBIX Mbiluel (*), Kpbic (4), KouteK (°) 
Hu cpuHel (°). Takue xe OTpHWaTeIbHbIe Pe3yIbTAaTbI ObIIH NMOJyuYeHbI MpH 
PUpHMeHeHuH (ouMeBOH KHCJIOTHI B CJIyYadX BHYyTpeHHero B-oOzyyeHua P*? y 
} woneii uu Sr’® B akcnepHMeHTax Ha KpbICaXx (‘). Buramun By, TakxKe He OKa- 
H3aJ1 HHKAaKOTO MOJIOXKUTebHOTO WeHCTBHA Ha KPOBeTBOPeHHe Mp JyyeBoH 
‘AHeMHM UM JIeHKONeHHH Yy Kpbic, OOJYYeHHEIX syyamu Pentrena (°). 

_ Jlo6apmeHHe JocTaTOUHOrO KoHYeCTBa (POMMeEBOH KHCJIOTHI, OMHOM HH Co- 
BMeCTHO C BHTAMHHOM Byo, B 9KCIME€PHMeHTAaJIbHYy!IO AHSTY MbIlIel He OKa3aJ0 
/MOMOXKUTEIbHOFO BJHAHHUA Ha COCTOAHHE KPOBH MH BbIMKKMBaCMOCTb XKMBOTHBIX, 
MOJYUMBIUNX HHbeKIMIO P* B jo3e, MpeBbilaromleli DL;,. Hexoropoe noso- 


a; 


UI MOyuasu MpHMellaHHblli K JMaTe cybiacyKcHANH, a 03a P* Opiia He 
/CKONbKO CHMxKeHa (°). 

B sKcMepHMeHTax Ha MOPCKMX CBHHKAaX, OOJYYeHHBIX O30 250 1r, Oblio yeTa- 
HOBJICHO, UTO BBeJeHHe B OPraHH3M XKHBOTHIX POJMeBOH KHCJIOTbI COXpaHAeT 
B KPOBAHOM PyCJle 3HaUHTeJIbHOe YACJIO SPHTPOWNTOB B OCTPbIM Nepvoy WyyeBon 
Oole3Hu HU BeeT K Goee ObICTPOMY BOCCTAHOBJICHHIO HX KOJIMUECTBA JO HOPMAaJIb- 
HOrO PUZHOMOrHYeCKOFO YPOBHA (M0 CpaBHeHHIO C KOHTPOJIbHbIMH OOJILYYCHHBIMU 

2KHBOTHBIMH). [loqOOHbIM 2%Ke WeHCTBHeM, HO B MeHbIUeH cTeneHH, OOsIaqal BH- 
TaMHH Biz. KomOuHallua cbouMeBOH KUCJIOTbI C BHTAMHHOM Bis He TpuBea 
K yCHJIeHHIO NOyyeHHOrO pe3ysbTaTa (7°). 

VspecrHo, uTO MHOrOKpaTHOe BBeeHHe BHTaMHHa Bie B OpraHH3M 3)0po- 
BbIX KPbIC Pe3KO MOBbIMaeT TpOMOONAaCTHYeCKy!O AKTHBHOCTb HX KpoBH (1%). 
Bmecte c TeM, 3KCHePHMeHTAaJIbHO MOKa3aHO, YTO KPOBOTOUHBOCTH Y OOJIYYCHHbIX 
YKMBOTHBIX ABJIAeETCA CJIECTBHEM KaTacTpoduyeckoro nayeHHaA TpomoOonwsacTu- 
YeCKOM AKTHBHOCTH KPOBH, OOYCJIOBJICHHOrO HeOCTaTKOM MPOTPOMOOKHHASbI 
(paxTopa 3) KpOBAHBIX MuiacTHHOK (1#). OO6pas0BaHve Xe KPOBAHDIX MaCTHHOK 
CBA3AHO C KPOBeTBOPHOM (byHKWMeH KOCTHOTO Mosra. 

Mcxoya “3 Toro, ¥TO BUTaMHH By, MOBbIaeT TPOMOOMIAacTHYeCKYyIO AKTHB- 
HOCTb KPOBH Y HOPMAaJIbHbIX KPBbIC, MbI MPeMPHHAIM HaCTOALee UCCeLOBaHHe 
C IeJIbIO H3YYCHUA AeHCTBUA BUTAMHHA Biz u PoMeBOM KHCOTHI Ha TpoMOora- 
CTHUCCKYIO AKTHBHOCTb KPOBH OOJIYYCHHbIX 2KHBOTHBIX. 

Matrepuaa uw MeTOAU Ka. OnbiTH! OblIM NpousBeseHb! Ha 300 6e- 
JIbIX Kpbicax BecomM oT 150 yo 200 r. )KuBorubie NosBeprasIHCcb TOTaJIbHOMY 
o6lyuennio Ha anmapate PYM-3, 180 xs, c duapTpamu Cu 0,5 mm, Al 1,0 mm, 
Jlosa Bapbupopasa or 400 go 800 r. 

BasatHe KpOBM y %KMBOTHBIX M ompeyelenHe TpoMOomacTHyecKOll aKTHB- 
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HOCTH KPOBH MPpOH3BOAMOCb paHee ONHCAHHBIM MeTOsoOM (1°). CrepHJIbHBIe pie 

CTBOPbI BUTaMHHAa Biz HW COIMeBOM KHCJOTbI BBOLHJIMCh BHYTPHMBIIMedHO. 
PesyabTaTH 3KCTeEPHMeHTA. Huxke MPMBORATCA YaCTb 9K’ 
TlePHMeCHTaIbHBIX JlaHHbIX, XapaKTePH3YyIOWMX NOMYYeHHbIe PesyJIbTAaTEl. 3 
MaTepHada Ta. 1 BAHO, YTO NocMe OOyseHHA KpbIC Nosok 400 r Tpom6omT | 
Ta6auua 1 


CpegHAA TpoMOonmacTHYecKaA 


aKTHBHOCTb KpOBH Toce 
o6nyuenua (400 r), % | 
- Uucsi0 Jlogsa BHTaMHHa R 2 E 2 2 : 
& | xMBOTHBIX By 2 Ps hig = i = F 
Es oO = = N inet = ; 
120 | Onur (6 17 HHbeKL. 10 
eu a) A avi 20 29 _ 75 
Koutpo.p(6) nf — 27,3 | 20 21 _ 64 
3 | 0 6 HHbEKI. 10 
tee Se 7,57 a 23 18,4 | 47,4 | 62,8 86,5 
KouTpouip(6) — 34 24,8 | 39,3 | 73,8 70,8 


ie 
CTHYeCKaA AKTHBHOCTh KPOBH H3MeHAaCb OJMHAKOBO Y 2KHBOTHBIX, He MO} 

yaBLUAX HM NOWysYaBWIHX BHTaMHH Bie. 
Tako %ke OTPUlaTeIbHbIi pesyJIbTaT Obl MOJyYeH Kak IIPH MCMbITaHH 
JleHcTBUA (OMeBOH KUCJOTHI (Tab. 2), TAK H NPH OHOBPeCMeCHHOM BBeeHHH 
OpraHu3M OOJYYeHHEIX KH. 


Ta6auma? pornpix BuTaMuHa Bis u Gop. 
Cpequaa tpomOonsacruue- JIMeBOH KUCJIOTHI (Tau. 3). 
CKaH AKTHBHOCTb KPOBH o i 
nocue o6u1yuenua (400 r), % B ofHOH u3 mMpepuecr 
Uneno —|Joaa comneroii le 2/flelile Byloulux pador (1%) G6biidé. 
oD 
F 2KHBOTHDIX KHCJIOTHI 5 Hi x | R| | & 5 yCT4HOBJICHO, UYTO 3IKPaHH 
5 eaffe/S|R/8/S1S sauna oOacTH NOACHHIUEE 
2 Ex(gea| = |S] | 5 = CBHHILOBOH {1JlaCTHHKOH | 
MMerolleH WHpHHy 2 cM F 
1fOmin @) | 17 mpemn. | lle ler ol lero TommnHy 0,7 cM, oOecneuH- 
nO Mr , ’ ? ? > 7 > q = 
Kourpos (6) = 35,0|28,5)45,0[56,0|  |80,0 Bact, BEPRH EP ACMOG i an 
19) Ombre (12) | AL Race ee a ee »,  TelbHOrO MpoleHTa KpBIC,} 
mo 2Mr , , > 40, ‘4 
Kourpoav(12) a 16,6/31,3/28,2| |39,8| | 80 . OOJLYHCHHBIX  JleTaJIbHBIMBE 


yo3saMH~ =sstyueli «= Pentrenak 

(650 r), H COxpaHseT y HHX TpoMOoOlacTHUeCKYIO AKTHBHOCTb KPOBH Ha Oowee! 

BbICOKOM YPOBHe, YEM Y KOHTPOJIbHbIX XKHBOTHBIX, OOJYYEHHBIX 6e3 «MOACHON 

3alllUTb> H MeHbIUeH Wosoii wyueit (400 r) (22). } 

B cBa3H C STHMHAMH OBI MOCTAaBJICHbI SKCIEPHMEHTHI, B KOTOPbIX H3y4asOCb 

jeicTBve BUTaMHHa Biz u *POMMeBOM KHCJIOTHI Ha TPOMOOMMAaCTHYeCKYIO aKTHB-| 
HOCTb KPOBH Y KPBIC, OOJIYYeHHBIX C NOACHOM 3allHTOH. 

B urore STHX 9KCIe€PHMeHTOB ObIIO YCTaHOBJIeHO, UTO HHbEKIMA BHTAaMHHa 
Biz (Ta61. 4) uM CbouHeBOM KUCJIOTHI (Tau. 5) KUBOTHBIM, OOJIYYeHHBIM C MOACHON ) 
3allMTOH, OKa3bIBaeT OarOTBOPHOe JeHCTBHe Ha YPOBEHb COXPaHeHHA TPOM6o- 
IWIaCTHYeCCKOH AKTHBHOCTH KPOBH. 

Boulee pasuTevibHblit PesyMbTAT Obl MOMYYeH MPH OHOBPeMeHHOM BBeeHun } 
TaKHM 2KHBOTHbIM BUTaMHHa Bis 4 *ouMeBOH KHCMOTHI (TAG. 6 — cpeqHue u3 2-x 
onbiToB). B sTHX 9KCTIepHMeHTax TpOMOoMMAaCTHYeCKaA AKTHBHOCTb KPOBH Y KPBIC, | 
Kak IpaBHlO, COXpaHAach B CpeAHeM BOJIM3H HM2KHeH PpaHvibl Pusnosoruue- | 
CKOrO ypOBHA B TeyeHHe BCexX cTaquH MyyeBol OonesHH. BpnKkuBaeMocTb nOg-, 
ONbITHBIX KPbIC, B OTMUKE OT KOHTPOJIA, COXPaHAMACb Ha BbICOKOM YpOBHe; NOAO6- | 
HOrO %Ke XapakTepa Pe3yJIbTAaThI ObWIM NOYYeHbI U MPH OGJYYeHHN 2KHBOTHBIX 
nosou 800 Tr, c MpHMeHeHueM NOscHOM 3auluTH (puc. 1). 

PesyJIbTaTbI OMHCaHHbIX OMbITOB NOKa3bIBalOT, YTO HH BHTaMHH Bie, HH, 
(pomMeBad KHCIOTAa, a Tak%Ke 06a STH BelllecTBa, BBEJCHHbIe OLHOBPeMeHHO, He. 
OKa3bIBalOT MOJIOXKUTeIbHOTO JeHCTBHA Ha COXpaHeHHe HJIM BOCCTAHOBJeHHe - 
TpoMConacTHYeCKOH AKTHBHOCTH KPOBH Y %KMBOTHBIX, MOJBEPIHYTHIX TOTAJIb-. 
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f aHOOV1 BLL 


h 
I 


bommeBaa 


eal 


WUICOKOM YypOBHe HU 
CCTAHOBJICHHE 3TOM AKTHBHOCTH. 
appekT OKa3avo 
MOHHUPOBaHHOe BBEeHHe BUTA- 
WHa Bie u domMeBOH KUCJOTHI B 
THX YCJIOBHAX. 

Takoe jelHcTBHe 3THX BHTAaMH- 

(OB, HaOs10arollleeca Y 2KMBOTHIX, 
OJYYCHHEIX C NOACHOM 3alluToH, 
OXKHO ObWIO Obl OODACHHTH TeM, 

RTO NOACHAA 3allluTa CHMxKaeT O6- JF 
yiO JO3y Wy4eBOH 9HeEprHH, al- 
OpOupoBaHHOH OpraHv3MoM, 4, 
J€OBAaTeJIbHO, y STHX 3alllHUeH- 
bIX 2KHBOTHbIX BHTaMHH Bie u 
KHCJOTA MPOABIAIOT 
Boe JeHcTBHe. 

OjHako 9370 jomyuleHHe He 
FLooTBeTcTByeT JelCTBUTeJIbHOCTH, 
Wak Kak "pH OOsyYeHHH 2XKUBOT- 
HBIX Wo30H B 400 r 6e3 3alllMTbI HH BHTaMHH Bie, HA CouMeBaA KUCIOTa He 
OKa3aJIM HMKaKkOrO NMOJIOXKUTeMbHOTO JelicTBHA. B cyyae %2%e YyBeHUeHHA 
JO3bI CBepX yKa3aHHOH 


yckopsioT 0 


My OO/lyYeHMIO. OTH Ke BellecTBa, BBELeCHHbIe B OPFaHH3M 2KUBOTHBIX, OOY~ 
HHHBIX C TIPHMCHEHHeM YaCTHYHOM MeCTHOH CBHHUOBOM MOACHOM 3alllMTbI Coxpa- 
HIOT TPOMOOMJIacTHYeCKYI0 AKTHB- 


40 Gu. 


10 20 30 


Puc. 1. Usmenenve Tpom6ommacTuyeckol akTHBHO- 
CTH KPpOBH y KPbIC MOcne TOTambHOrO. OOmyYeHHA 
myyamu Pentrena (go3a 800 r). Cpequue qaHHbie 
u3 2 ombiroRB Ha 30 2KMBOTHBIX. 
C NOACHOH 3allMTOH WH Mp HHbeKUMM BUTAMHHA By» 


1— o6myuenne 


(8 pa3 no 5 Y) u domuepoh KucnoTh! (15 pas no 


2 mr) nocne o61yyeHua; 2— o6my4eHHe c NoACcHOM 
3allHuTOu; 3 —oOnyyeHve 6e€3 MOACHOM 3all[HTbI 


Bbile Ha 250 nu jaxe 400 r u c npumMeHeHHem 


Paowuma 3 


Cpequaa TpomM6o- 
nulacTHueckad 


nocae oOyuennA 


aKTHBHOCTb KDPOBH 


9 
Yuca0 Jlosa AOD Yo 
| 2KHBOTHBIX BUTAMHHOB 2] 
a 9 jf jn IR 
3 one l-eaa Wal kaa 
E a 2 SS 2 S 2 g 2 
OV Dw is) SBviIvol/u wv 
a posed ee) ies Glande ise 
2 | Onpit (6) 10 HHbeKY. 10 
7,5 y BuT. Bye 
| vw nO 2 Mr qdo- 
JIMeB. KHCJ. 35, 8/33, 2}20,5/43,8}49,2 
KouTpoup (6) — 52,0/32,0}13,6]20,0)46,2 
| 7) Onpitr (6) Ta we 03a 
BHTaMHHOB, 
uTO B OMbITe 
or 12, 2}33,0)49,0/69,0 
Koutpoub (8) _ 19,0124, 0/26, 2173,0 


NOACHOH 3allHTbl BUTaMHH Bie u 
(pomMeBad KHCIOTa OKa3aJIH CBOe 
cnelu@uyeckoe eucTBHe Ha opra- 
HH3M MOOMbITHBIX 2KHBOTHBIX. B. 
9THX CepHAX ONbITa Npelympexya- 
JOCb B 3HauUHTeJIbHOU mMepe 
CHHM2KeHHe TpoMOorJacTHYecKoH 
AKTMBHOCTH KPOBH, a TaKKe I0- 
BbIMMAaJICA MPOWeHT BbIeKHBaeMOCTH 
2KHBOTHBIX. 

Ilo-BuyquMOMy, MoaAcHad 3allly- 
Ta lpefoxpauser 3alljMulaembili 
yuacTOK TKaHeH OT NOTepH kKa- 
KOH-TO OMOXHMHYeCKOH PyHKUHE, 
HeOOXOJMMOH JIA HOPMaJIbHOTO 
BKJIOUCHHA BUTaMHHa Bie o- 
JIM€BOM KHCJIOTbI B OOMEHHEIe Mpo- 
IleCCbl, CBA3AHHbIe C KPOBeTBOP- 
HOM (PyYHKUMeH KOCTHOrO MO3ra. 


B HaumMx 9KCMepHMeHTaX CBHHWOBaA MWiaCTHHKa SKPaHW3HpoBasla 3HauH- 
T@JIbHYIO UaCTb MeyeHH HM YaCTb KewyAKa. Ecsu Obl NOyuaeMbl OT 9KPaHH3a- 
Wun adpekT ABIAUICA CIeXCTBHEM COXpaHeHHA KaKOH-TO PYHKUMM *KesylAKa, 
BbINaarouleu mocie ero mpAMoro OOJyYeHHA, TO MPH NOMHOM xMpypruyeckoM 
yaJIeHuu 2TOFO OpraHa Y 3AOPOBbIX HeOOJYYeHHEIX XKMBOTHBIX MbI JOJIKHDI ObLI 
ObI OOHAPY2XKUTb B COOTBETCTBYIOWUME CPOKH 9KCMe€PHMeHTa H3MeHEHHA B CHCTeMe 
KPOBH, CXOJ{HbIe C TEMH, KOTOPble HaGsIOMawoTcA Y KPbIC B OCTPbIM Nepuoy myye- 
BO Oome3HH. OuHaKko ocue NOMHOrO yAaleHHA Ke yIKa, HPOM3BeeHHOFO HaMH 
y 3OPOBbIX KPBIC, He HaGsOJaOCb HUKAKOFO H3MCHEHHA B TpOMOoracTuyecKon 
AKTHBHOCTH KPOBH B TeyeHHe 3—4 mec. Mocme OMepalluu, HECMOTPA Ha pasBH- 
BalOlLylOCd K STOMY BPeCMeHH THMOXPOMHY!O aHeMHIO. OTH JaHHble CKJIOHAIOT 
HaC K 3aKJIIOUeCHHIO, UTO He 3alkuTa *XKeyIKa, a, MO-BUAUMOMY, 9KpaHh3allun 
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TKAaHH MeyeHH MpH OOleM OOYYeHHH uMeeT Pelilaiolllee 3HAYeEHHe MIAH COXPé 
HHH OOMeHHBIX IIpOWeccoB, KOTOpble IpH yuacTHH BUTaMUHA Biz u PomHeBo 
KHCJIOTBI OG6eCMeYHBaIOT KPOBeTBOPHY!O (yHKILMIO KOCTHOTO MOSra. 


Ta6Omuna4 Ta6auua oO 


Cpeguaa TpoM6o: 
CBee eS. 
ant uBEOcrE KpOBH * AaKTHBHOCTb KPOBI) 
3 mocule O6yUeHHA a nocuie oO Ay 4eHHs 
a (650 od %, E ces (650 r), % 
Cxema S a . aE ae Conepxanue | 2 comuesol “2, ) a 
5 sl elelé OnbITa Z Bis lx = 
oe % Se eas KHCHOTHI = |o ea 5 
2 i lea les 2 | o/ & le olS al S 
ey lemma OS ee eset || ae 3 oo [ae 8 
S; | = so] ao |sdina| aw 
SIfSSisl e/a] i BH] m | mel| oe! & 
C sauyuToH + 15 wHbeku. 
C saujuTol + Bar. -+cosmues. kucn.| 34 no 2 Mr 53,3}/49, 0/77, 1/82, 0/73, 
Bie 48 |41,3/53,3/67,8/84,9/86,1 © SamuTol Ges _ 0) 
C samurToti 6es doumes.Kucs.| 34 45, 9}32, 0/53, 1/62, i 
BUT. By 48 |44,9]40,3]64, 3/62, 8/68,3 Tse Tan eee - | 
Be3 3aljuTbl . | 
6es BUT. By 18 |32,9|25,8|43,2/62,5/76,2 KHCJI. 34 36, 0/27, 5/41 3/49, 3/54, 


TakuM o6pa30M, NOJIyYeHHbIe JanHble CBHeTeIbCTBYIOT O TOM, 4UTO 
Kpbic, OOyYeHHbIX Jyuamu Peutrena (03a 400—650 r) mponcxoyuT pe3Ko 
CHH2KeHHe TPOMOOMMAaCTHYeCKOH AKTHBHOCTH KPOBH, BbI3BaHHOe HeOCTaTKON 
KPOBAHOM MpOTpOMOOKHHAasbI (akTOp 3 WwiacTHHOK). BHyTpHMbllllewHoe BBEeTe-& 
HHe€ TaKHM XKHBOTHBIM BHTaMHHa Biz, PoHeBOM KUCJIOTHI HJIM TOrO MU Apyroray. 
BeU[eCTBa COBMeCTHO He OKa3bIBaeT HHKAKOFO MOJIOMKUTeJbHOTO BJIMAHWA He 
COXpaHeHHe HIM BOCCTaHOBJIeHHe TPOMOOTIAaCTHYeCKOH aKTHBHOCTH KPOBH. 

OyHOBpeMeHHOe BHYTPHMBIIMeuHOe BBEeHHe BUTAMHHAa Bie u PoMeBOK KUC + 
JIOTH! KPbICaAM, 9KPAHHPOBAHHbIM MPH OONYYCHHH CBHHWOBOH MWaCTHHKO & 

Ta6auna 6 


UYncno 


Cpeguaa TpomOonsmacTuyecKad AKTHBHOCTb 
2KHBOT- ; sl 
HBIX KPOBH Toce OONyYeHHA (600 Tr), % 
Cxema olpita a N = S| = 
5 ‘i | | | | 
fo} st | oO Qo co 
r) =a pe) a a 
SI s ie) m ie Tm N SI N = 
i] ta) vo ao ao So i) 
ma | a mL = m FL mR [mA 


C samutolitsur. Byt 
++ dommes. Kuca. (ete) 62,8 7240 77,0 86,0 92,0 

C 3aujHToK 6e3 BUuTa- 
MHHOB 9 

Bes saujuTpl 6e3 BUTa- 
MHHOB 9 


9 42,8 46,2 46,2 66,0 173,0 


0 29 36,0 Bee noru6uau 


oOaCTH NOACHHIbI, O6ecneuMBaeT Ha BCeX CTaHAX JyueBok OovesHH 3HaUH-, 
TebHYIO CTeMeHb COXpaheHuA TpOMOoOMMAacTHYeCKOH AKTHBHOCTH KPOBH H YCKO- 
pxeT BOCCTaHOBNeHHe NocseqHel AO HOPMaJIbHOrO (PUSHOMOTHYeCKOLO YPOBHA. 


MockoscKult rocyXapcTBeHHbIit yHuBepcHuTeT Tloerynusio 
um. M. B, Jlomonocona 27 VI 1957 a 
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HTornsayes Akawemun nayr CCCP 
1958. Tom 118, Ns 4 


TEXHHYECKAA PH3HKA 


P. A. FOBOPOBA u E. I. CEHBKHH 


Ob OCOBEHHOCTSAX WJIMSOBKH CTEKJIA MATKAMH 
LiJIMPOBAJIBHAKAMH ; 


(ITpedcmaeaeno axademuxom A. A. JIe6cdecsim 8 VII 1957) 


IIpu paOore c MArKHMH, B YaCTHOCTH MJIaCTMaCCOBbIMH, UWIMoBa/IbHUKaMH 
YOUHBI BbIKOJIOK Ha CTeKJI€ YMCHbIWAaIOTCA MO CPaBHeHHIO C YYryHHbIMM LWVIH- 
pOBAIbHHKaMH Ha 30—50%. B HacTosauleli cTaTbe paccMaTpHBaIOTCA MPHUMHbI 
oro ABsIeHUsA u YTOUHAIOTCA HEKOTOPble AeTaH Mpolecca WWIMPOBKH. 
TlopopaunBasch NOX WIHOBaJIbHHKOM, OTJesIbHOe 3eEPHO aOpasuBa paHo HK 
KO3QHO MonmalaeT B TakOe NOJIOReHne, KOFa YCHJIMA, MepewaBaemble CTeKJIOM 
WWIM@OBaJIbDHHUKOM, MOryT HapacTaTb, He BbI3bIBAA JBYXKeHHA 3epHa. ITpoucxo- 
‘AT 3aKJIMHMBaHHe 3epHa; 3TO—ero padouee mOsO%xKeHHe. B MOMeHT 3aKJIMHUBa- 
(UH BOSMOXKEH pA ciyuaes: 1) 3epHo mpoligeT paOouee NoMORweHHe PaHbllle, vem 
Jiauunaerca packou creKia; 2) yCHJIMA HapacTaloT HaCTOMbKO, TO HauMHaeTCA 
)aCKOJI CTEKJIAa, HO CAMO 3e€PHO BbINTeT U3 padouero MNOJOXReHUA HE PACKOJIOBILUCh; 
b) yYCHIMA MOryT JOCTHYb CTOMb OOJbUIMX Pa3MePOB, YTO 3ePpHO PaspyLIHTCA. 
Douee 3HAUMTeEJIDHBIX YCHJIMH 3epHO He cmocoOHO NepesaTb cTreky. MmMenHo 
OSTOMY TuIyOHHAaA HanOoOulee KPYMHbIX BbIKOJIOK Ha CTeKJle OMpeeAeTCA IpexK Te 
scerO MIPOUHOCThIO 3epeH, T. €. HX BeJIMYHHOM HM MaTepHMasoM. Tak Kak MATKHe 
IWIH@OBaJIbHUKH aloT MeHbILy!O PIyYOHHY BbIKOJIOK, TO eCTeCTBeEHHO Tpeyno- 
IOXKUTb, YTO OHH He WaBAT HanOoslee Kpynuble 3epHa. 

CuwxKenve yCHIMHM Ha 3epHa, KaK HaM Ka2KeTCA, BbI3bIBAeTCA B OCHOBHOM 
eM, 4UTO, NpOMaBIUBaACh NO Hav6osee KPYNHbIMH 3ePHaMH, WIAMOBaIbHAK 
JIOXKUTCA» Ha G6OJIbINIOe KOJIMYeCTBO MaJIbIX 3ePpeH, BBUAY yero ycHwiMe Ha OT- 
llesIbHOe 3epHO CHHxKaeTCs. Kpome Toro, CHOCOOHOCTb MaTepHasa WIIMPoBa bHHKa 
ePOPMUPOBATLCA NOZBOAeT 3ePHAM IIPOXOHTH padoune NoOKeHuA MPH 
IMCHBUIMX YCHJIMAX. Kaptuua cTaHerT 6oulee ACHOH, CCIM yRacTcA HemocpeCTBeH- 
HO ONPeeIHTb YCHJIMA, KOTOPbIe MepesaloT pasJHIHble WWIMPOBaIbHAKU OT- 
enbHbIM 3epHaM aOpasuBa. 

| Teopernueckui noxxoy Kk onpeseeHHIO yCHIHH Ha OTAebHOe 3ePHO OCylle- 
cTBien H. H. Kayasopprm (1). MmMenuo, quia ycusua P ua OHO 3epHO BEIBOAHMTCA 
bpopMy.1a 


57 M (do — dy) R2n? 
Bie: ~ D2No ‘ ey 


ne M — macca muindopasmbuHuKka, R — ero paguyc, dz u di — MaKCHMaJIbHbIit 
|} MHHMMaJIbHbIM MOMepewHNKH 3epHa, NM — YHCO OOOPOTOB WWIMPoBabuNKa, 
12D = di + dz, N,— uucno pa6oraroux 3epeH. Kak Mbl yBHAMM jlaJbllle, 
pra cbopmysla Laer JOcTaTOUHO TOUHOe MpescTaB/eHve O MOPAAKe BeJIMIMHbI Tel- 
ICTBYIOWNX yCHIHi”. 

| Jlis onpexeseHHa yCHIuu Ha 3epHO HaMH Obl NpHMeHeH CeAyIouuN skcre- 
|DHMeHTaJIbHbIi MeTOX. SepHa aOpasHBa OCTABAAIOT Ha NOBEPXHOCTH WIMPOBab- 
lHuKa OTMeUaTKH, MO BeJIMYHHE KOTOPbIX MOXKHO CYAUTb O BEJIMYMHE YCHJIMA, MPH 


* B mpupezennom B (!) nactp. 202 uceHHOM MpHMepe OTBET OWIMOOUHO yKa3aH B rpaMMax 
BM@CTO JIMH. 


16 TAH, rv. 118, Neo 4 705 


KOTOPOM OHM MosTyuaroTcs. YCHJIMA, ONpeAeJIeHHble TAKUM o6pasom, 6yAyT ucTH 
HBIMH YCHIMAMH, TWepeqaBaBLIHMUCA LWWIMPOBaJIbHAKOM 3e€PHaM,C yNeTOM BC 
(bakTOPOB, HMeIOWIMX MecTO TIpH uWInpoBKe. Bewuunna yCUMA ONpeted ANA 
Hamu no dopmyse F = HS, rye F — ycnnues kl’, H — TBepfoctb mo Bpunel 
S — maoulaib oTmeuaTKa B MM2, KOTOpas MOMCUHTbIBaeTCA Yepes TryOHHY 
oTneyaTKa Ha WIMpoBaIbuuKe H cpequHve pasMepbl sepHa. Bemnunna h onpet 
jiaslacb IyTeM MpodbuMpOBaHUuA NMOBePXHOCTH WWIMPOBaIbHuKa Ha Npodus 
rpade MSII-5. ; 

ByeM CuuTaTb, YTO 3epHO HMeeT C*OpMy 9SJIMMCOMJa BpallleHuA, ero O 
o6o3HauHM di Mu de, nomaraa de/di=1,3. BemwunvHa mocieqHero OTHOIICH: 
onpeyelasacb 9KCNepHMeHTaIbHO HM B3ATa HaMH UB (*). Dye mpeqmosarath, 4 
3e€PHO BUaBIMBaeTCA B WWIMPOBAIbHMK Kak WapuK, payMyc KOTOpOrO paBeH 
WMyCy KPUBUSHbI BIVIMMCONAa B BepliuHe Oombuwon ocH. TuameTp sToro WapH 


D,=di/d2. Torga 


Iloacuum, MOYeMY MbI CUMTACM, UTO 3eCPHO BAABJINBAeTCHA B IUJIHOBaJIbHHK Ki 
WmapuK JIMaMeTpa Dy. B cnOKOMHOM COCTOAHHH 3ePHO JIEXKHT Ha CTeCKJIC B MOJIO2ZK 


ial Ooni ane 


Tlecox 
d,= 28 p | ad, = 75 p | d, = 150 p| d, = 210 p| ad; = 300) pn 
Ul sadosasbHHKk lel: F 
KT ]MM2 

Rs Tae Jie 133 . 

Ayeler |e) ur | ep |) xr J eB] ep | | xP 
Crasib 180 5 | 0,06 7 {0,24} 40) | O¢65:) 42° \ 4,09 P46: 2507 
UyryH 140 6 | 0,06 8 j.0,24 |) 42) OF64 le £5 0G 207s he 2503: 
Anomunul 30 14 WORO38.) 43. OS07 22) VOR2e 29 Osean soe IlsOsaG) 
Ilmexcursac 25 LOS LO L025 AL SOO one AO NO sdiS | 27 | 0,34} 33 | 0,60 


HMM YCTOHYMBOrO PpaBHOBeCHA, ero OOJIbIIaA OCb NapawJIeJIbHa MIOCKOCTH CTEl 
Ja. B JajibHeilieM 3epHO MOBOpayHBaeTcaA HU B PaboueM NOMORKeHHH ynUupaerc 
B CT€KJIO H WWIMOBaJIbHUK B PpaHOHe KOHIOB OOJIbWIOM OCH. 

Ucnbitanvio moyBeprasiucb YeTbIPe WWIMOBaIbHUKa: CTaIbHOH (cTalb 3 
YYTYHHbIM, AaJOMHHHeBbIM HW MWJI€KCHrIacoBblii. OMbITbl BeIHCb Ha JIaOopaTo] 
Hom cTauke LII1-150. uamerp crekia 98 mM, WuamMerp WuandopambyunKka 60 MD 
CkopocTb Bpailenua cTeksia 130 06/mun. JlaBneHue WandopambHHKka 65 T/em 
A6Opa3HBoM CJIyKHI MecoK, yRoBIeTBOpsAIouNH HOpMamM TOCT. Jlamee mpi cut 
TaeM, YTO PIyOHHa BbIKOJIOK Ha WWIMPOBaIbHUKe U CTeKsIe ONpedesmAeTCA Hal 
Oomee KPYNHbIMH 3epHaMH OCHOBHOH pakwHH. TakoBbimH y Hac ObIIM 3epH 
c Juamerpom di=28, 75, 150, 210 u 300 uw. B ra6a. | npuBenenb riy6uH 
OTHeYaTKOB A HM BEINHCJIeHHbIe 10 cbopMywte (2) 3HayeHHA ycumuh F na ormem 
HOe 3€PHO WIA pa3sJIMYHBIX LWIVIM(POBaJIbBHHKOB H aOpa3sHBos. 

Ha puc. | npupeyeH rpacuk pasqaBMBaloulux ycusuii Aid aOpasuBa pax 
AMYHOK KpynHocTH. JlanHbie saumcTBoBaHbt 43 (1). BBugdy Oombiuoro pas 
Opoca ToveK, MOcTpoeHb! ABe Kpusple (/ u//). Kpusaa J coorpetcrsyer cpey 
HAM pa3JaBJIMBalollwM YyCHJIMAM, KpvBast J/ — MaKCHMaJIbHBIM yCHIMAM J 
3epeH, pas aBJIHBaeMbIX B CTATHYCCKOM MOJIO*KeHHM, T. €. B HallpaBJicHH 
Mallow ocH d,. B paOouem NOvi0>%KeHUM BMOMeHT 3aKJIMHMBAaHHA 3epHa ycus 
HallpaBJeHbl BYO/Ib OO/bIIOH OCH dz. [lostromy MbI GyeM CuHTaTb, 4TO JWIA pac 
JaBIMBaHHsA 3epHa C OOJIbUIMM JMaMeTpOM dz B paOouem MoO*RKeHuU Tpe6yroTC 
Take 2Ke YCHJIMA, Kak JIA PasaBJIMBaHUA 3epHa C MeHbIIMM HaMeTpOM a 
B CTATHYECCKOM MOJIO2%KeHHH. COOTBeTCTBeEHHO Ha puc. | no ropH30HTabHOH Oc 
OTJIO*KEHbI 3HaveHHA de. 

Ha TOM xe pwc. | TOHKNMM JIMHHAMH COeCAHHEHBI TOUKH, COOTBETCTBYIOII 
sHayennsam F u3 Tad. 1. XapakTepHo, yro KpuBble JIA CTabuHOoro (/) uv wyryH 
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oro (2) MWIMPOBaIbHUKOB HAYT B 30He Bille CpeqHUX pasqaBAMBaIOUINx ycu- 

iui. Kpupble, CoorsercTByloulNe amiomunueBomy (3) u MvIeKCHracoBomy (4) 

INMPOBAIbHUKAaM, MpPOXOAAT 3HaYHTEbHO HWKe. STO TOBOpUT O TOM, UTO aIO- 

} WHHeBbIH MW MJI€KCHTVIAaCOBbIM WWINPOBaIbHUKM He paspyilaior naWOonee Kpyn- 

‘#iPix sepen ocnoBnon pakuuu. Ha puc. 2 npupegenbi tpu dororpacuu. Tep- 
fas1 (2) MpnnaiexkuT ucxofHOMy aOpasuBy, BTopas (0) — aOpasuBy, B3s- 

joMy H3-loq uyryHHoro IIIM@oBaIbHuKa, TpeTba (6) —u3-nox nmeKcursa- 

oporo. Ha dororpadun, coor- 

HETCTBYIOWNeCH UYryHHOMY WWiH- AL 

OBaJIbHHKY (6), OCTaIOCb He- 


I 
omuoe YHCJIO KPYMHBbIX 3epeH 
hCHOBHOH (ppakunH. HaoGdopor, 
(a (coTorpaduu, coorpererBy- 


pUIeH MVJICKCHTVI aCOBOMY IIIJIM- 


| 
bopayIbHuKy (6), BUHO Ooub- 
moe 4HCIO CcOxpaHHBLUIMNxca 
KPYNHBIX 3epeH. 

OrmeTHM HeKOTOpple Apyrue 
KCIICPHMeHTaJIbHbIe =—«s JaHHBIe, 
NOATBEp XK Jarome paBuJib- F 
OCTb HalileHHbIX HaMH 3Haye- y; 40mm 
aH ycusmi. PayOuna h, BbIKO- ee ae we : 
10K Ha cTeKsIe MpH iwMcdpoBKe peta ck 
HYTYHHBIM LWIJIMOBaJIbHAKOM 3a- i‘ 

BUCHT TOJIbKO OT pa3MepoB 3e- 

JeH aOpasuBa, 4TO yKa3bIBaeT Ha Mepewauy YYYHHbIM LIIMPOBaJIbHAKOM pa3- 
aBJIMBalollero ycHiHA Ha 3epHa. IIpu stom A, cBA3aHa C MeHbIUMM waMerT- 
pom d, 3epHa H3BeCTHbIM COOTHOLICHIIeM 


he = 0,17 dy. (3) 


5 
y 


Bocnowbsyemca HM [IA TpoBepKH MCTHHHOCTH HaliqeHHEIx ycusmi. Jina 
imecka c d, = 390 uy HaliqeHHoe ycuHe JIA aIOMHMHMeBOrO IJIMPOBaJIbHHKa 
HpasHo 0,76 KI, aaa mmexcurmacoporo 0,60 KI (ta6m. | u puce. 1). Taxue 


Ta6muna 2 


Tlecox 

g,=2y,p | d=THp | d,=150p | d,=210p | d,==300 p 

[UaudosaibHuk 0 , 0 / 0 , 0 , 0 / 
Me | hy | Re | Me | Ae] Me | Be | Be | Ae | Be | Ae | Me Ae | hy | hy 

B MHKpOHAXx 

Crab 3 OG 13 | 16 PLN) ey? 37 | 46 48 | 74 
Uyryy 6 16 13 | 44 27 | 30 37 | 45 48 | 71 
AsomuHult Be Ws fal BT Ae ib 46y | de een 2 130s 26 aikep, 
Tlmexcursiac 4 3 5 7 Gr 2a sa 450 1S: etea le 20s | 260-255-380 


|2ke yCHJIMH, KaK BHQHO H3 TpaduKa, MepeqaeT YyryHHbI WMpoBaJbHAK 
| 3epHy c d. =~ 230 uw B TepBoM cmyyae wu c d,~200 pw BO BTOpOM cay4ae. 
Menpumme yuametppl Oynyt dy = 230:1,32177 4 wu dy = 200:1,32 154 p. 
Torna, cooTBetcTBeHHO, A, = 177-0,17 = 30 yu uw he = 154-0,17 = 26 w. Same- 
| peHHble HemocpeACTBeHHO BbIKOJIKH Ha CTeKJIe, OTUIIMPOBaHHOM aJIIOMHHHeBbIM 
“WWvIMOBabHUKOM, paBHbI 28 p, MleKcuraacoBbim 25 pw. B Taba. 2 Mani 
3HaueHHA BbIKOOK fc, BbIYMCJICHHBIX YKa3aHHbIM BbIle cioco6om 0 (pop- 
mye (3). Uepes A? o603HaveHBI BEIKOJIKM Ha MCIbITaHHBIX OOpasilax cTeKoN, 
CHATbIe HeMocpeACTBeHHO mpodunorpatom. PacxormwjeHHe, Kak BHMM, He 


IipeBpliliaeT 2 wu. 
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JIpyruM TOATBepAeEHHEM SIBIACTCH ONbIT 10 MOJeJMpOBaHulo paooTel 3efy 
wiapwkamu ((!), crp. 166). [IpokaTbiBaHHeM CTeKJAMHHbIX WapHKOB TO MOJM}h! 
BaHHO NOBepXHOCTH CTeKsa SKCHepHMeHTaIbHO Oblla HalideHa copMyvia 


rye f —cpequaa rayOuHa TpelvH B CTeKJIe B MM, P — JaBieHHe Ha mabe 
B KI, D—juamerp wapuka B MM. Cpequas rtyOWHa BbIKOJIOK Ha CTeKJe 


! B i 
cBa3aHa c f cooTHomenvem f = 2,3A,.Tak Kak peaJIbHble 3epHa JeHCTBYIOT f} 
CTEKJIO OCTPbIMH KpasdMH, pawvycbl 3akpyrJieHHi KOTOPbIX OUCHb MaJIbI, MOK) 


lipeHeOpeub JIEHOM D°”. OxonyatesbHO HMeeM (popMy.ly 
he =O, 043,.P (V 


IIpeneOpexenue uenom D°” qaer HeKoTopoe 3aBbIlleHke rtyOHHb! BIKOJIOK, TE. 
OouIblue, YEM KpylHee aOpa3us, Tak Kak KpyHbili aOpasuB UMeeT Oowlee OKPyr JE” 


MBI BHM, UTO pacxoxKeHve MeXKLY HAMM JIA MeJIKOrO aOpa3HBa TakxKe 
3HAYHTeJIbHO. it 

Tlogcuutaem mpvOWKeHHO KOIMUeCTBO paOoTaloMIMx 3epeH N B cayygy 
YyTyHHOrO WM MWieKcHrmacoBoro wlMoBabHuKOB. N MoxKHO HalTH U3 ojp 
Mywbl (1), ecmu BMecro P nojcTapuTb sHayenve F u3 Tabm. 1. Ecam cuutarye 
uTO pamuyc R waHpoBasbHuka BABOe MeHbllle pafuyca cTeKJla H YIVJlOBbie” 


pagnyca R. Tlostomy B Halllem cilyyae B copmysie (1) HyxHO Kosdppunner 
57 3aMeHHTb Ha 128. IIpH a6pasuBe di=75 » unco paOoTaiollHx 3epeH JR 
MVJI€EKCHTIacOBOroO WJIHPOBabHuKa paBHO mpHOmu3suTembHO 4300, aaa ay 
ryHHoro N<1200 3epen. 3Hak HepaBeHCTBa MocTaBJeH NO Ceqyrouen Mmpri 
yMHe: TaK KaK UYYFYHHbI WIHOBaIbHUK Pa3spyllaeT 3epHa, TO BeMUnHAa F 
XapaKTepH3yeT JIHMIb yCHIHe, MepeqaBaeMoe 3CPHOM B MOMEHT pa3aBIMBaHHA: 
BeHunHa *Ke P B dopmysie (1) MoxerT ObITh OoubUIe. ; 

UTOObI BLIACHHTb,KaKOM MpOMeHT COCTABIAIOT padoTatolllve 3epHa OT OOmLer!y 
yHCJa 3epeH, MOACuMTaem Bec paOoTaroujux 3epeH. Bec Bcex paOoraroulux 3é) 
peH NO 4YYryHHbIM UWWIMOBaIbHHKOM He GOosblue vem 0,001 T, nog naexc# 
TlacCOBbIM OH COOTBeTCTBeHHO paBeH 0,003 r. HenocpencTBeHHbIM B3BelIMBal 
HHeM HaliqeHO, 4TO Bec BCeX 3epeH NOX YPryHHBIM WHOBaIbHUKOM paBeli 
0,051, nox naexcuraacogpm 0,045T. Takum o6pasom, nox 4yryHHbiM wom 
BaJIbHUKOM paOoTaeT OKOIO 2% 3epeH, NO neKcuruacoBbimM 7%. STH WaHHbit 1 
corsacyrorTca c JanHbimd H.W. lomaxoga, Koroppiii HemocpeycTBeHHBIM Ha6vI0W 
AHEM C MOMOLLbIO LeHT/yMbI YCTaHOBH, YTO B HavaJIbHbIli MOMeHT WIMOBKVE 
nepememlaetca 5—10% oGuyero KouIMYeCTBa 3epeH. 


' 


MucrutyT XMMHMM CHIMKaTORB Hocrynuao 
Akaylemuu HayK CCCP 4 VII 1957 


IMTHPOBAHHAS JIATEPATYPA 


'H, H. Ka ua.o p, Ocnopst npoueccos manhbosKn 4 nomupoBKH crekia, U3n. AH cccp,} 
1946 r. 1 
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Aornagn Akagemuu nayx CCCP 
1958. Tom 118, Ns 4 


TEXHHYECKAA PH3SHKA 


B. A. HOE u LF, H. XBOCTEHKO 


AHOMAJIBHAS AMCNEPCHSA JMIJIEKTPHYECKON MPOHHLAEMOCTH 
‘B NOJIEBbIX WIMATAX 


(IIpedcmaeaeno axademuxom A. ©. Hodde 19 VIII 1957) 


‘| Wccneqopanve HaeKTpHuecKUX NOTepb HM MIeKTPHYeCKOM MpOHHtae- 
(MOCTH B HaTPHeBO-aJIOMOCHJIMKATHBIX CTeKIaX NOKasasiO, YTO YBeMYeHHe CO- 
nep>kanna aJIOMHHHA B CTeKJIe pH MOCTOAHHOM COJepxKaHHH HaTPHA MpHBo- 
nar K YBeIHYCHHIO JHIJIeEKTPHYeCKHX MOTePpb HU AMZICKTPHYeCKOH MpoHUlae- 
wocTH. Bio BbIcCKa3aHO MpemNONOXweHHe, YTO HCTOUHHKOM JM3JIeEKTPHYeCKUX 
WMOTePb B 9THX CTEKMAX ABJIAIOTCH He TOJIbKO HOHHBIe, HO HW IJICKTPOHHbIe Mpo- 
pueccbl. B UlesOUHO-aJIIOMOCHJIMKaTHbIX CTeKJIaX TPeXBaJICHTHbIM aJIIOMHHHH 
{HaXOAMTCA B TeTpadqpHyueCcKOH KOOPAHHAIMH MO OTHOUWIeHHIO K KHCOpOLy, 
U3OMOP(HO 3aMelllad YeTbIPEXBaJICHTHBIM KPCMHHH B CTPyKTYPHOH ceTKe CTeK- 
ia. AJHOMOKHCIOpOHbIe TeTpadpbl OG6aqaloT OTPHWaTeIbHbIM 3apayOM U 
Ht BOCCTAHOBJICHUA MeCTHOH HeHTPpaJIbHOCTH MOryT 3aXBaTbIBaTb JbIPKy. Ile- 
WPeMeLCHHA JbIPOK, CBASAHHbIX C AJIOMOKHCJIOPOAHbIMH TeTPpadpaMu, MOryT 
ABJIATbCA JIOMOJIHUTEIbHIM HCTOUHHKOM JM9IEKTPpH4eCKHX NOTepb HU NOMApPH- 
43alHH. 

| B nomepprx winaTax aJKOMMHMM HW KPeMHHM TakKxKe HaXOAATCA B OHHAKO- 
HBLIX KPHCTasOrpapuyeckUX MOOKeHHAX, OOPa3syA eMHbIN KPeMHUTiasIOMO- 
WKUCJIOPORMHBIH KAapKac H3 KPCMHHMKUCJOPOHbIX MU aJIIOMOKHCJIOPOHbIX TeTpa- 
1 9],poB. 

MoxkHO OXKUaTb, YTO H B HUX BOSHHKAICT SJICKTPOHHBIe MPOLMeCChl, BbISbIBalO- 
jie ONONHHTeIbHbIe NoTepH M NoNsApHsalinio. O6maa cbopmysa nNoweBLlx 
jmmatos Me2zOAl2zO36SiOz, rae Me—mjenounok uoH uv MeOAI20,2SiOz, rye 
) Me uenounosemesbHbIii HOH. [llenouHble H WeIOUHOZEMEJIbHbIe HOHbI HAXOMATCH 
B AueHKaX KPeCMHHHAIOMOKUCJOPOAHOrTO KapkKaca. 

| Hamu Opiiu ucceqoBaHbl yroul AHSJIeKTPpHYeCKHX NOTepb HW WuaIeKTpHye- 
kas MPOHHWaeMOocTb KasIMeBoro MoseBoro LWMaTa — OpTOKa3a HM HaTpOBoro 
foueBoro winaTa—aJIbOuTa B OONacTH Temnepatyp oT 20 yo 500° K u B oGsacTH 
yactot oT 500 rm yo 5 mri. M3mMepenua mpon3BOAHINCb B BaKYYMe TOce Mpo- 
Tpesa oOpasua mpu 500° K nog orkayukol. QneKTpoybl HAHOCHJINCh BxKMraHveM 
cepeO6paHon nacth. Usmepenua npou3Boquncb Mpa momo Mocta Tuna MJIE-1, 
mpu6opa Tuna WII-3 u Kymerpa dupmpi Teca. 

Ha puc. 1 npeycrapieHa TemMepaTypHaxd 3aBHcHMocTb tg6 MW ¢ oOpTOKJa3a 
mp yacrotax 8-105 wu 8-104 ru. B o6nacru temnepatyp or 20 yo 200°K 
ig6 B OpToKsa3e oveHb Mat (~ 95-1074) H Mao 3aBHCHT OT Temmepa- 
Typbl. JlvamekTpwuecKkad MpOHHIaeMOCTb COXpaHseT MOCTOAHHOe 3HayeHHe 
pr 6): 

Or 200° K wauunaetca ouenb ObICTpoe Bospactanve tg 4 H ¢ IPH NOBbIMUeHHA 
‘Temnepatypb. tg6o yBeuIMuMBaeTCA Ha [Ba MOpsyKa HU MocTuraeT: pH yacToTe 
8-105 ri 3HaveHna ~ 4,5-1072 oxomo 280° K, mpu uactore 8-10* rm sHayeHia 
~ 3,5-10°2 oxono 240°K. T[pu gambuefimiem noppiuenHd tTemnepatypp tgé 
ocTaeTca nocTrosHubim. B sro xe OOsacTH TemnepaTyp HaOsloqaeTcA pesKoe 
BO3pacTaHHe ¢. 
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Ha puc. 2 npeyctapsieHa YaCTOTHAA 3aBHCHMOCTb tgd mM ¢ OpToKsasa Ty) 
Temnepatypax 297°K, 399°K u 246°K. IIpu Bcex Tpex TemlepaTypax ty * 
uMeeT MaKCHMyM mIpH yactore ~ 4,5-10° ru. Yactora MakCHMyMa He 3aBuC§ 
oT Temnepatyppi. IIpu remnepatype 297° K B YacTOTHOH SaUnE ENDO HaOJ - 
yaeTcs BTOpOi, Sosee WHpOKU MaKCHMyM Tip wacToTe 2- 10° ru (KpHBan A ‘ 
IIpu temneparype 399°K tg 6 umeeT TO xe sHaveHHe, KaK H MPH 29 Ta z 
mpu uactotax of 5-104 yo 8-10° rm; TpH AaJbHeHLWeM MOBBILICHHH yacTowy P 
mpu 399° tgé Bospactaer (kpuBasa 2). IlpH Temnepatype 246° K 3HaueH. . 
tg8 B OOaCTH BbICOKUX YaCTOT MOHM>KaeTCA, a B OOMACTH HM3KUX YaCTye” 
HECKOJIbKO MOBbIaeTcA (KPHBad 3). ITO MOXHO OODACHHTb CMeHICHHeM BTy)” 
poro MakCHMyMa B OOJIaCTb BbICOKUX YaCTOT MPH MOBbILIeEHHM TeMMepaTy fey” 
HU B OOsaCTb HA8KHX YaCTOT Mp NOHWKeHHH TeMIIepaTyPpbl. a 


0 200 500 400 500°K Gs ea 1 
Puc. 1. Temmepatypnan 3asucumocts tg 3 Puc. 2. Uacroruas 3aBucumoct tg 8 (1, 2, )) 
(1, 2) we(1’, 2’) optoxaasa. J uw I’ —f = a ¢(1’,2’, 3’) oproxnasa./ u 1’ —T =297°) 

=8-10 ru; 24 2’ —f = 8-104 ru 2u 2’—T = 2399°K; 3 u 3’ —T = 240% 


uaneKTpHyecKkad TIPOHHUaeMOcTb MpH BCeX HCCJIeOBaHHbIX TeMMepaTypax 
OOMaCTH HU3KHX YaCTOT YObIBaeT MPH NMOBbILUCHHH YaCTOTbI, 3aTeM TIpOXOAyKS 
yepe3 MakcHmMyM Upv uactote 2-105 ru, mepexo_amuii B rayOokKHH MHHMMYe 
oxoo 4,5-16° ri, H 3aTeM ONATb BO3pacTaeT JO uactoTH ~ 6,3-10° ru, T.€ 
o6macTb uacror or 2-105 yo 6,3-105 ry saBanetca O6NaCTbIO AaHOMAJIbHO 
JUCHepcHH JMIeKTPHYeCKOH MpPOHHWaemocTH. 

Ha puc. 3 mpeyctaBsieHa TemnepaTypHad 3aBHCHMOCTb tgo HW ¢ aJbOMT, 
mpH uactotax 8-10° wu 8-104 ry. Xapaktep TemnepatypHoli 3aBucumocTH tgy 
WM € JIA albOuTa TakOH Ke, Kak H JIA OpToKsasa. B oOmacTH HH3KHX TeMe 
mepatyp, ot 20 yo 200°K, tgé ne 3saBucuT oT TemMMepaTypbl H O4eHb Mad 
(~ 10%). J\uonekTpuueckand MpOHHaeMocTb TOxXe WpakTHYeCKH He 3aBHCHT OF 
TemnepaTypbl H paBHa = OpTOKJIa3a B TOM %®e OOacTH TemnepaTyp. Boilk 
200°K Haunuaetca OBICTPbI pocT MoTepb HM AM3IeKTPpH4YeCKOM MpOHMLaeMocTh 
Tak 2Ke, Kak H B OpTOKJa3e, 3HauenHe tg 6 JlocTHraeT NOCTOAHHOM BeHUMHB, 
BpicokoTemnepatypHble 3Hauenua tg6 uU ¢ B asbONTe BbIILe, YEM B OPTOKAa3€ 

Ha pue. 4 noka3aHa yvacToTHad 3aBMcuMocTb tg6 HW ¢ albOuTa MpH Tew 
mepatypax 291 u 234°K. 3yecb tgé Toxe wMeeT MaKCHMyM MTIpH 4acrToT, 
4,5-10° ru, KOTOpbIi He CMellaeTca pH NOHWKeHuH TemMepatypH. Ha KpuBo} 
2 mpu 234°K HaOmofaetca Bropo mMakcumymM mpu uactrote ~ 10° ru. Ip, 
remmepatype 291°K sToT MaKCHMyM, Tl0-BHAMMOMy, CMelilaeTca B OOsacT{ 
BbICOKHX YaCTOT, eM OOSACHAeTCA BOSpacTanue ted MPH NOBbILICHHH BacCTOTE 
ot 2-108 yo 5-108 ru. | 

XapaktTep uaCTOTHOH 3aBMCHMOCTH JM9IeKTPHYeCKOM MPOHMaeMOcTH au 
OUTAa TaKOll Ke, KAK H OPTOKJIa3a: Ip HU3KUX YacTOTaX ¢ yObIBaeT C NOBHILMEHHeL 
YaCTOTHI, 3ATeEM MPOXOZHT Yepe3 OTHOCHTEJIbHbIN MAKCHMYM, KOTOPbIM NepexogH' 
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, riyOoKHH MHHuMyM oKouO 4,5 - 10° ru, T. e. MpOXOANT OO/aCTb AHOMAJIBHOL 
WcnepcHu B TOM xe OOaCTH “aCTOT, KaK UB OpTokua3e. 

Tloqo6uble Temmeparypuble H UaCTOTHBIe 3aBHCHMOCTH tg Su e Ob HaMH 
POAYYCHI H WIA TpeTbero NomeBoro WiMaTa — narMoKsa3a, MpeAcTaBusioulero 
poo TBEPALIH PacTBOP HaTPHeBO-KaJIbIMeBLIX MOeBLIX WIMaTOB. B nem Takxe 
YULeCTBYeT AHOMAJIbHaA JMCHepcHA 2, HO OOMaCTb aHOMaJIbHOH Jucnepcnu 
WEKUT PH HeCKOMbKO Oomee HUsKUX YacToTax ~10° ru. 
| B OObI4HbIX HOHHbIX KPHCTasax UCTOYHHKOM JMaeKTPHYeCKHX NOTepb UH 
}orspusanun B OOJiACTH 8BYKOBBIX HM PaMOUACTOT ABJIAIOTCA MepeOpocw! cabo 
FBASAHHHIX HOHOB TeMJIOBbIM JIBHXXCHHEM, CO3MalollHe NOTepH MpOBOAMMOCTH 4H, 
| HEKOTOPbIX CJIyYaAXx, pelakcally- 

PHHbIe TOTepH. PesoHaHCHble «ABJe- 
}4A, CBASAHHbIE C MaKCHMYMOM IIO- 
WOuleHHA HW aHOMaJIbHO Yucnepcueli 


—— G 
107 L0G 300 40 °K 


(Puc. 3. TemnepatypHasn 3aBucumoctb tg Puc. 4. YacrotHaa 3aBucumoctb tgS (1, 2) u 
2) ue (!’, 2’) anpOura. T ul’—f= e (1’, 2’) anpOura. 1 w 1’ —T = 291° K; 24 
=O 10° pny) 2 1 2’ — 7 = 8-102 ru 2’ —T = 234° K 


MMSIEKTPHYeCKOH IMPOHMWaeMOcTH, HaGsOalOTCA TOJIbKO B HH*Ppakpacuon, 
BANMMOH HU YwbTpadpaomeroBoH oOOmacTax. 

TloulyaeHHble 9KCIePHMeHTaJIbHO TeMMepaTypHad HM YaCTOTHAA 3aBHCHMOCTH 
tg $m ¢ MOJeBbIX WIMaTOB He MOryT ObITb OTHECeHbI HU K MpoleccaM MpoBosHMo- 
CTH, HH K pelaKCalWHOHHbIM mpoteccam. Ec WCTOUHHKOM MIOTepb ABJIAeTCA 
gleKTpompoBoyHocts, tg 6 O6paTHO mponopimMoHateH uacTtote. Ecan norepu 
OMpeXeAOTCA pesakKCaMHOHHBIMH TpomeccaMu, B YaCTOTHOM 3aBHCHMOCTH JOJI- 
KeH HaOMoAaTbcA MakcumymM tg 5, HO 4YacTOTa MAKCHMYMa H3MeHAeTCA C TeMMe- 
parypow. B uacToTrHo 3aBucumoctu tg 3 moweBbIX WMaTOB HaOwOZaoTcA Ba 
MakKcuMyMa (puc. 2, / uw puc. 4, 2). OluH M3 HHX, NO-BHAHMOMY, CMellaeTca 
pH H3MeHeHHH TeMIepaTyPbI HM MOXKeT ObITb OTHECEH K PeaKCal|HOHHBIM IIpo- 
weccam. IlomoxeHHe BTOporo MaKCHMyMa He 3aBHCHT OT TeMIepaTypbl H eMy 
COOTBETCTBYeT AHOMAJIbHaA MMCHepCHA ¢€, UTO XapaKTePHO JIA ABJIEHHA pe3o- 
HaHca. O6ujaad cdbopMa uacTOTHOHK 3aBucumocTH tg d u ¢€ ABJMAeTCA Pe3YbTATOM 
HaJIOXKeEHHA Pe3OHAHCHbIX HW PeJlaKCallMOHHbIX MOTePb. 

TemnepaTypHylo 3aBucuMocTb tg 6 TakKe HeJIb3A OOBACHHTh HU JIEKTPOMpo- 
BOJHOCTbIO, HH petakcalueli. B neppom cayyae tg 5 2OuxKeH BOSPacTaTb C TeM- 
TlepaTypow M0 3KCNOHeEHIMaIbHOMY 3aKOHY, BO BTOPOM cJlyyae B TeMMepaTyp- 
HOM 3aBHCHMOCTH JOJDKeH HaOsmOaTEca MaKcuMyM tg 8. B nomyueHHbIxX KPUBbIX 
HU TO HH pyroe He HaGlOfaeTcs; MOcMe OYeHb GbicTporo pocta tg 5 Aocruraer 
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NOCTOAHHOFO 3HaYeCHHA MW COXpaHsAeT ero MPH JaJibHeHLWIeM NOBbIMICHHH TeMIle| if 
Typpt Ha 150—200°. Taxyto TemnepaTypHYy!0 3aBHCHMOCTb TO2Ke€ MO2KHO oC} 
SACHUTb ABJICHHEM Pe3OHAaHCa, eCJIH MpeMOJIOKUTh, YTO AIA CTO NOABJCHHA TI\F 
GyeTcaA HeEKOTOPOe TeNIOBOe BOZOYKMeHHe PeCSOHMPYIOWMX YaCTHIL. 

Hu3kasi W O{MHaKOBad JIA albOWTA M OPTOKMa3a YacTOTa pesoHaHca Yhi | 
3bIBaeT Ha TO, UTO I[eJIOUHbIe HOHbI He MOryT ObITb PeSOHHPYIOUHMH YacTHlla wz 


M 
Tak KaK MaCCa HX B aJIbOHTe OTIMYAeTCA OT MACCbI B OPTOKJa3ze NOYTH B AA 
pa3a, a coOcTBeHHas uacToTa KoNeOaHuH nopagzKa 10'°—10"4 ru, T. e. Ble F 
Oultofaromelica pesoHaHcHok uacroTHt B 10*°—10° pas. 

OcraeTcA MpelNOOxKUTb, UTO HaGOMalOUMecH B MOeBbIX WinaTax peel 
HaHCHbl€ ABJICHHA BbISbIBAIOTCA SJIEKTPOHHbIMH MpOleccaMH, CBASAHHBIMH C ED 
JIMUHEM TPeXBaJICHTHOFO aJIOMHHHA B OAMHAKOBOM KPHCTaJOrpaduyeckoM 
JIOXKeHHH C KpeMHHeM. Bo3MOx%xKHO, YTO 3aXBaYeHHaA aJIIOMOKHCJIOPOXHBIM 1 
TpadpoM JbIpPKa CBA3aHa OYeHb CaOOH BO3BpallaiwuleH CHOH uM COBepiial 
rapMoHHyecKHe KOsIe6aHvaA HH3KOH 4acTOTHI. f 

A. M. Keeu30B nowyuHJ anaslOrMyuHble TeMMepaTyPHble HW YaCTOTHbIe 3aBUC\a 
mMocTH tg § NOMMKPHCTaMYeCKOrO pyTHa C MpHMecsamyH 3-, 5- HW 6-BaJIeHTHE!S 
HOHOB, 3aMellalOulMX HOHbI THTaHa. HaOmoeHHble pe3soHaHcHble ABIeHHA Keely 
30B OTHOCHT K P@30HAHCY 3JIEKTPOHOB, 3aXBaUCHHbIX [PHMeCHbIMH IeHTpaMy 
M CBA3AHHEIX [pyr Cc ApyroM OOMeHHBIMH CHJIaMH. 

Boviee ompefeneHHbie CyxKJeHHA O MeXaHH3Me pe30HaHca B KpHCTalaiw 
cOlep2KalllHX HOHbI pa3HOW BaJIeHTHOCTH B OAMHAKOBbIX KPHCTaJOrpapuyeckh 
MOJIOKCHHAX, OYAYT BOSMOXKHbI TOMbKO NOCIe aIbHeuWMX IKCMePHMeHTAaIAT 
HbIX H TeOpeTHueCKHX UCCeEOBaHHH SHeEpreTH4eCKOrO COCTOAHUA PeSOHHPytL 
IHX WacTHIl. 


UnctutyT xWMMM CHMKaTOB TocrynHuio 
Axkaylemun Hayk CCCP 16 VIII 1957 


LMTHPOBAHHAS JIATEPATYPA 


1B. A- Hop de, KIO, 27, Ne 7 (1957). 25. M Stevels Al) Kats, Phim 
Res. Rep., 11, Ne 2, 103 (1956). 
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Aoxuane Akagemuu nayr CCCP 
1958. Tom 118, Ne 4 


XHMH A 
Jl. HW. 3AXAPKHH u B. B. FABPHJIEHKO 


JEMCTBHE JBYOKHCH YIJIEPOJA HA AJIIOMMHKATPHAJIK HJIbI 
“CHHTE3 KAPBOHOBbIX KHCJIOT 


([Tpedcmaeaeno axademuxom A. H. Hecmennoeoim 19 1X 1957) 


Ilo Bonpocy oO JelicTBHH JBYOKHCH yrsepowa Ha aJIIOMMHHMOpranuyeckHe 
picoeqMHeHHA B JIMTepaType MMeloTCA MpOoTHBOpeuMBHIe CBeweHHA. Tak, Tubman 
ju Mapnuie coo6uaiot (1), uTO MpH peakUMH TPH-n-TOMMMAaNIOMHHUA C JBy- 
H)okucbio yrmepofa nosyuaetca n-ToyusoBaa KucuOTa. Ilursep (*) B CBOeH MO- 
Wi cmeqHeH OOSOPHOH CTaTbe yKa3bIBaeT, ITO aJIOMHHUUTPHAaJIKHVJIbI He WaloT C ABy- 
J OKHCbIO yrviepOa KapOOHOBbIX KUCJIOT H YTO peaKUMA TPHSTHJAaJIOMHH A 


li ’ 
~C YIJIEKHCJIOTOH IMPpOTeKaeT TOJIbKO TIO CXe€Me: 


3 (CyzH5)3A1 + CO2 > (CeHs5)3 COAI (CsHs)2 + (C2Hs)2 AIOA! (CeHs)o 
H,0 


(CoH;)sC — OH 


1 TJo qaHHpim Tpuupsapa u JKenKnuca (°), *xHpHble alOMHHMMOprannuecknue co- 
(eluHeHHaA Tuma R,AlJ u RAIJ, BooOmje He pearupylwT c ABYOKHCbIO yrue- 
} pona. 
B Hactosulei pa6oTre MbI Halli, YTO aJIIOMHHHHTpHasKUbI pearupyioT 
| C JBYOKUCbIO yriepoya NOX TaBJeHveM HM Mp NOBbILIeEHHOM TemnepaType c 06- 
|| pasoBaHHeM, TaBHbIM OOpa30M, KapOOHOBbIX KHCJIOT, MpHueM B NcceqOBaH- 
| HBIX HaMH YCJIOBHAX B 3TY PeaKIMIO BCTYNAeT OKOJIO TBYX 9KBUBAJICHTOB aJlio- 
| MHHHHMOpraHuyeckoro COeAHHeEHHA. ITO FOBOPHT, MO KpaliHel Mepe, O TOM, 4TO 
| H coequHenua Tuna R,AIOCOCH, B3aMmojelicTByioT C ABYOKHCbIO yruleposa 
¢ O6pasoBaHuem KapOoHoBbIx KucsOT. IIpu peakWMH aJOMHHHHTpHaKHJIOB C 
yrlekucsOTOH HapaAy C KapOOHOBLIMM KHCJIOTAMH MbI BCerla Noyyuau TakxKe 
H€KOTOPOe KOJIMYCCTBO HeliTpaJIbHbIX BelWIECTB, KOTOPble B HACTOAMeH padoTe 
OnMxKe He HCCeOBAaIHCh. 

Tlpu Bp3saumogeicTBuM TpHMpOMusaIOMHHUA HM ABYOKHCH yruepoya NpH Tem- 
mepatype 220—240° 6bima noulyyeHa C BbIXOZOM OKONO 60% or TeoperHuecKoro 
MacJInHad KUCOTa: 


(#- CgHz)3 Al ++ COp— (#-CsH,COO),,AIR,_ mq * CHsCHzCHzCOOH. 


Tlogzo6nbim O6pa30M H3 TPHITHMAIOMHHUA WM TPHU306yTHaJIOMMHUA ObIIH n0- 
JIYYeHbI MpPOMMOHOBaA HW H30BaslepHaHOBaA KUCJIOTbI, COOTBETCTBeEHHO. M3pect- 
HLIM MHTepec 3TOT CMOCOO CHHTe3a KaPOOHOBbIX KHCJIOT H3 aJIIOMHHHUTpHaJKu- 
JOB H ABYOKHCH yruepoda MOXeT MpeAcTaBUuTbh AVIA NOMYYeHHA HOPMAJIbHbIX 
XKHPHbIX KHCJIOT KaK YeTHOTO, TaK WH HEYeTHOFO PAOB, CCIM HCXOJUTb H3 TPH- 
STHJI- HW TPUNpPONWMaJIOMHHAA WM STHJIeHa MO CxeMe: 


CO. 
(CoHs)eAl + nCsHy— [H (CH2CHe), 112 Al — > CH,CHz (CH»CH2), COOH 


CO. 
(CsHz)g Al + nCaH, + [ CHs (CH2CH2),, 141s Al —+ CHs (CH;CH2),,;, COOH. 


TIpu gevicrBHu JByOKHCH yrsepoya Ha CMeCb aJIOMHHMHTPHaNKHOB, MPH 
rOTOBJICHHYIO TIPAMO H3 TPHSTHaIOMHHMA u aTHeHa (cM. (?)), HaMH Oblia Heh 
wry4eHa C BbIXOOM OKON0 50% cMecb HOPMaJIbHbIX 2KMPHbIX KHCAOT HedeTHOIH” 
pala, H3 KOTOPOM OblIM BbIAeeHbI MpOMMOHOBaA, BaslepHaHOBad, IHANTOBASE 
HelaproHoBad HW yHeKanoBad KUCJOTI. B aaOrH4HOM OMIbITe TOAbKO HCxO\A 
TPHNPOMHNaTIOMHHUA HAMM Obla MOyYeHa CMeCb HOPMaJIbHbIX 2KUPHb 
KUCHOT, M3 KOTOPOH GOblWuIH BbI,eneHbl MaCJIAHaA, KAaMpOHOBad MW KallpHsG 
Bad KHCJOTHI. 


IKCHNeCPHMeCHTANbBHAA Qa e tb 


PeakUuavA TPUHNPONHAAAWMHHUA c ABYOKHCHIE 
yruepoga.CuntTe3 Maca AHOH KUCAOTH. 2ZOrTpuNpOnMIaNKs | 
munud B 200 Ma rentana u 40 ma abupa 3arpyxkasu B OxmaxKNeHHbIM ZO —7(= 
Kauatoulnlica 0,5-IMTpOBbIi aBTOKJaB MW HacbillavIH YrvIeKHCIOTOH U3 Cal 
moHa. ABTOKaB HarpeBaJiM B TeyeHHe 5 yac. mpH 220—240°, npuuem LaBleHhg 
noyuuMasocb oO 300 atm. Tlocue oxsaxQeHHA PeaKIMOHHY!O Maccy BbIrpyKayi 
JIM, OTTOHSJIH pacTBOpuTelb, H OcTaTOK pa3maratH 10% cepHOH KUCJOTOL 
‘CepHokucablit pacrBop akcrparupoBau asiupom. Qupubili 9kcTpakT OOpadaTh/s 
Bath 10% pacrBopom uenoun. Ulenounon pacTBop NOAKHMCIAIM, WH MaCJAHYI 
KHCJOTY 9KCTparupoBasmu adpupom. Ilomyueno 29,6 r MacIAHOM KHCJIOTHI C T. KALE 
114—115°/130 mm, 1 1,3990. Ws kucuorst OObI4HbIM MyTeM TIpHroToBJe\s 


AHHIN] CT. WI. 93—94° (H3 OeH30Na), KOTOPbIH He JaBal JenpeccHu Temnepak 
TYPbI WwlaBJIGHHA CMeWIaHHOH MpoObl C H3BeCTHbIM OOpPa3sllOM aHHJIH a MacJAp). 
HOH KucOTH. [lomyyeHo Takxe 4,5 fr HelTpaJIbHbIX BeLLeCTB. 

PeakKUHA TPHITHAAAWMUHAUA C ABYOKNCHW YIrA€E 
poma. CHHTe€3 NPONHOHOBOK KUCAOTH. 30 r TpPHSTHIAIION 
MHHHA B 200 Ma renraHa wu 40 Ma astpupa OOpabaTHIBaIHCb YrJIeKHCOTOH Mpiil 
230—240°, Kak onucaHo B Mpesbiqyujem onbire. Ilomyyeno 24,1 r npomHoHoBols 
KHCJIOThI c T. KUN. 140—141°, no 1,3860. M3 kucaoTbl MoyueH aHHIU] CT. TW 


104° (m3 6en30na), KOTOpHIH He JaBasl Jenpeccuu TemMMepaTypbl mM1aBsIeHHsi 
‘CMCLU4HHOH MpOObl C H3BeCTHBIM OOpa3llOM aHHJIHa MpONHOHOBOK KHCJOTHIS 
PeakKUucA TPHH30O60YTHAAAIOMHHUA C ARBYOKUHCHH 
yrmepofa Cuute3 H30BaNeCPHAHOBOH KUCIOTHE 
24,3 r TpHus06yTHatiomMHHA B 200 Ma sctbupa sarpyxkau B OXxaxKTeHHbI 
Jo —70° aBrokKaB HM Hacblilaid yreKucuoToi u3 Oammona. AproknaB Harpelf 
Band mpH 230—250° B tTeyenue 3,5 uac. MakcuMaibHoe jJlaBieHve OblJiCle 
140 arm. Ilocne o6praHolt o6pa6oTKu nonyyeno 22 r usoBalepHaHOBOH KUC IE 
AOTBI CT. KUM. 95—96°/34 uM, n° 1,4030. M3 KucaOTHI MOMy4eH aHMIHA Cc T. TW) 
109° (us 6ens0a). JIurepatypuple Aannple (4): anus H80BaepHaHOBOli KUCIOTHE 
miaButca mpn 109—110°. 
MeucTtTBue ABYOKHCH yruepogwa HA CMECCH AAIOMEE 
HHHTpPHaATKHNOB, TpHroTOBMeHHYW U3 TPHITHAAA OP 
MHHUA H 9TH AeHA. BOS a aBroKnaB 3arpyxanu 58,7 r TpusTHne 
amiomHHia B 100 Mia renraHa H Hacbulaiu STHeHOM JO RaBnenusa 40 arm. Ha} 
rpepau oO 120—130°; qapmenne stTHIeHa Naaso MOUTH Jo Hyasa. Tlocne oxsaxk- 
ACHHA PeakILHOHH yO Maccy pasOaBaamM 200 Ma rentaHa u 60 Mia acdupa u ne} 
peHocud B I-MTpOBbIt aBTOKJaB, OXmaxK eHub WO —70°. Tlocme nacpumenus) 
YrI€KHCIOTOH H3 OaOHa HarpeBasu mupH 200—220° B reyuenne 3 uac. Tlocaet 
‘OObIYHOH OOpaboTKH NOy4eHO 85 r cMecu KapOOHOBBIX KHCOT HW 25 Fr HeuTpasib-| 
HbIX BeULeCTB. IIpu dpakiuonupoBpanun B BakyyMe nomyseno 10,1 r mpomnono-} 
BOH KUCHOTHI CT. KAM. 61—62°/30 mm, n?? 1, 3860; 26,3 r BanepuaHoBoli KucAOT| 
¢ T. Kun. 105—107°/32 mm, a? 1,4085; 18,3 r sHanToBol KuCMOTE ¢ T. KAI 
133—135°/32 mM, n® 1,4220; 10,2 r menapronosoft Kucnorst c tT. Kun. 157 
159°/30 mm, n® 1,4321; 7 r yayekanosolt KucnoTel c T. Kun. 176—178°/30 mI 


(aHuMy c T. nm. 70—71°) uw 12 r ocratKa BEIcMx KUCHOT. H3 Bcex KucuIOT| 
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BIH UPHPOTOBJIeHbI aHWJIMbl, TeMMepaTyPbl WiaBJeHHA KOTOPbIX COOTBETCT- 
hopain JIMTepaTYPHbIM MaHHbIM. 

FleuictTBue ABYOKHCH yraepoqa Ha CMEChb AOMHE- 
HMUTPHAAKHAOB, NPHTOTOBJECHHHX H3 THPUNPONAHA- 
JIOMMHHA HU 9TH MeHA. BO,5-a aBroKaB 3arpyxasu 70 r Tpunpo- 
WaOMUHHNA B 150 Ma renTaHa UM Hacbilllaiv STHIeEHOM JO JaBmenua 40 aT. 
arpeBan fo 130—140°; napnenue sTueHa Nagano nour Jo Hnyna. Peax- 
MOHHY!O CMe€Cb pasOaBJIAJIM TeliTaHOM JO O6ulero O6bema 500 mu HM MepeHocusH 
3 |-IMTPOBBIM aBTOKJAaB, OXaxKTeHHEI Wo —70°. Tlocae nacbulenua yrieKHc- 
NOTOH U3 OaOHA aBTOKJ4B HarpeBasIM BTeueHHe 4 yac. npH 220—250°, mpu 
eTOM JaBJIeEHHe NOAHHMasOCcb WO 320 at. [locate c6bryHol O6pa6oTKu Nomy4eHO 
88 © CM€CH KapOOHOBbIX KHCJOT, H3 KOTOPOH PpakItMOHMpOBaHHeM B BakyyMe 
BbIeeHO 8,1 r MacsiMHOK KUCMOTHI c T. KUM. 82—83°/30 mM, fi GMS VN AOA Te 
ampOHOBOH KUCJIOTHI c T. KH. 119—120°/30 mn, aes 1,4160; 6,8 r kanpuamoBpon 
HKUCIOTHI Cc T. KH. 146—148°/30 mn, fy 1,4258 u 9 r ocTaTKa BbICIIMX KHCJOT. 
Hh 3 BC€X KHCJIOT ObIIH MPHFOTOBJIeHbI aHHJIMAbI, TeMMepaTypbl MWiaBsJIeHHA KO- 
WropblX COOTBETCTBOBAJIM JIHTepaTYPHbIM JlaHHbIM. 


MuctTutyT 9JleMeHTOOpraHHyecKHX coeqHHeHHH Tlocrynusto 
Axkajfemuu Hayk CCCP ih IDG ABE 


WMTMPOBAHHAA JIMTEPATYPA 


|e, Gilman, ‘Ko Marple, Rec: Trav, Chim., 55, 133°(1936), @-K. (Ziee 
er. Angew. Chem, 68, 721 (1956). = VicGrignard, oH. Jenkins, GR: 179; 
Bog (1924), *H. Underwood,J. Cale J. Am. Chem. Soc.,56, 2117 (1934). 


Jlokxann Axkagemuu nayk CCCP { 
1958. Tom 118, Ne 4 | 


Akajemuk |. H. HASAPOB| u K. A. KPACHAA 


KOHJEHCAUMSA ALWETAJIEM C ITOKCHH30NPEHOM 


HOBbIM METOJ CHHTE3A MOJIMEHOBbIX AJIbAETMOB 
M3ONMPEHOHAHOPO THIIA 


B mocieqHve rofbl MpOCTHe BHHHOBbIC SDUPbI ObIIH YCMelHO HMCNOb3Of\) 
BaHbI JIA CHHTe3a MOJMEHOBLIX aJIberHq0B B PAY KapoTHHONOB (',”). i 

IIpocthie WHeHoBble SUpbI WIA NOMYYeHHA aJIberuyOB HUKOra paHee Hj%; 
IIPHMeHAJIHCb. . 

Mb! peli HCMOIb30BaTb JIA CHHTE3a MOJIMCHOBHIX aJIberuOB U30MpeHOU AO: 
Horo THNa ITOKCHH30MpeH (3-MeTuHuI-l-sTOKCHOyTagqNeH-1, 3), HeqaBHO TowyyeH|P 
HbIi B Halleli adopatopuu (*). [Ipumenenue sTOKCHH30NpeHa MO3BOMHJIO OE) < 
HapallMBaTb MOJIMeHOBY!O Welb Cpasy Ha O YIJIepOAHbIX aTOMOB C BBeeHHeMiy 
ABYX JBOHHbIX CBA3€H H M€THJIbHOH PpyMMbl B HEOOXOAMMOM JIA H3OMpeHOuONS 
TIOJIO*KeHHH. 

Hamu ObluIO yCTaHOBJIeHO, YTO alleTaH NOX BJIMAHHeM XJIOPHCTOO WHHKéEt! 
usIM TpexPTopucToro Oopa NpucoeMMHAIOTCA K STOKCHUsONpeHy I B NONOKeHHE 
1,4; pH 9TOM C BBICOKHM BbIXOJOM OOpa3y1oTca a, B-HeMpeyembHble scdupoareils 
TaJIM, KOTOPbl€ 3aTeM laKO IIpeBpalllalOTCA B 3aBHCHMOCTH OT YCJIOBHH peak:}8 
WHH B odupoasbyerHAbl WH B TMoOmMeHaH. AF 

OTY peakMl0 MBI NOAPOOHO H3y4HIN Ha MpHMepe aleTasA AUMeTHIAKPUIO} 
Boro abgerufa I]. [lpu ssaumogelicrauu atetana II c stoKcun3s0mpenom Jif 
NOW BIHAHHeEM XJIOPHCTOrO WHHKa IPH KOMHATHOH TemnepaType Oblla Nomyue-} 
Ha cmecb acupoauetane III, IV, V c o6mmum Bsrxozom 89%. 


CH3COONa + CH3COOH 


89% 
an : 
CHO 
O 6 Nor 1% HP 0, Vl CHyCgH,SO3 re 
| Se et |e 
10% 92% 
OR RO RO \ 
(III) 44% (VI) (IX) 
Vl Vl 
a ss —> OR 
RO” OR 
(a) (1) Z | » 
RO 
(1V) 30% 
R=C;Hy me 
oi ~ 
RO 
(V) 15% (Vil) 


O6pasoBanne scupoaneraia IV o6bacHsetca Tem, uTO NOyuaroulvuca mpH} 
peakuuu scupoaueranb III B cBoto ovepezb mpucoequHserca KO BTOPOl Move-| 
kyle sTOKCHH30NpeHa. AHasorM4HO O6pa3yerca sdupoatietanb V u3 abupo-} 
auetana IV u sToKcHM30mpeHa. 
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T]pu Konyencayun, spupoauerana III, ppigenennoro B YHCTOM BHJe, Cc 93T- 
OKCHH30HpeHOM [ 8B MIpMcyTCTBHH xXJOpHCTOrO WHHKa ObIvIM NO,yUeHbI 
apupoanetamu IV wu V c Bbixogamu 41 u 25,5% cooTBeTCTBeHHO. 
OOpasoBaHne BbICOKOMOJIeKYJAPHbIX o:pupoalieraneli OObACHAeTCA Tem, 
(ATO B pesyJIbTaTe MNPHCOeIMHEHUA HeMpeLeAbHOrO alleTadA K STOKCHMBOrIPeHy 
oOpasyerca TakxKe HeNpeFebHbIM s:pupOalleTalb, KOTOPbIM MOCTATOUHO sIerKO 
#BCTYMaeT B PpeaKIM10 CO BTOPOH MOJeKYOW 3TOKCHU3ONpeHa HT. A. Jla Toro 
J xr0001 PaBHBIMA MPOAYKTaMM peaKIMM Obl s*PupoalleTaH, MOyYeHHbIe B 
|pesybTaTe MIpMcoeAMHeHHA OMHOM M IBYX MOMeKYJI STOKCHM3ONpeHa K alle- 
WTaJiO, HeOOxOAMMO OpaTb U36bITOK MocweqHero. 
| Ou poalleTaM — BOE YCTOHUMBbIe COEMMHEHHA, TeperoHAIOMHeCA B BaKy- 
Yyme 0,1 mm 6e3 pa30x%xKeHHA, HM UX pasyeuenue He BbIsbIBaeT TPyHOcTe;. 
| Mobi nau, To sXpupoalleramH nox BIMAHHeM 1% opTrodoctbopHOH KUCTOTHI 
TT ESe aa OMBIJIAIOTCA B 3PupOabAeru Al. 


e 
a 


M3 sdupoauetaneH III, IV u V Gpiiu nonyyenpr 4-3TOKcuUMTpanb VI, 
ee aap esae VII u 2,6,10, 14-rerpamerua-4,8, 12-rpustoKcurekca- 
Jekatetpaeu-2,6,10,14-amb-16 (VIII). 

| QhupoalbyeruAbl IPH BeHCTBUU N-TOMYOMCYAbPOKUCJOTH B TOMYOME MerKO 
} MpeBpalllaioTcA B MOMeHaJIH. OTHM MeTONOM H3 a*PupoambseruyoB VI u VII 
) ObIIM NOLy4eHbI JeruzpounTpatpn IX (Bpixon 92%) u dbapHesuHamb X (BbIXOR 
65%). 

| Jlernjpountpaib Takxe ObluI NOmyYeH HemocpecTBeHHO u3 a*pupoalleTamsA 
III c Betxogom 89% npu HarpeBaHHH MoCceqHeroO CO CMecbIO alleTaTa HaTpUus 
| YKCyCHOH KUuCHOTHI. Spupoatetanb IV mpespaTuTh B cdapHesHHalb X 93THM 
| WyTeM He yJlaulocb. 

| IIpumenenuve sTOKcHM30NpeHa NO3BONAeT YIMHATD yruepoquyio Wenouky 
‘Ha 5 yrviepoJHbIX aTOMOB C BBeJeHHeM JBYX JIBOHMHbIX CBA3eH H CONPAxXeHHOH 
4 HAMM aJbderuqHOK rpynmbi (B Culyyae MpHcoeMMHeEHHA OHOH MOJIEKYVJIbI 9TO- 
KCHM30peHa) H Ha 10 yruiepOJ,HbIX ATOMOB C BBEJIEHHEM YeETHIPeX J[BOHHBIX CBASeCH 
|| M CONPsAx*xKeHHOH C HUMH aJIbderHqHOH rpynnbl (B Culyyae MpHcoeqMHeHHA JBYX 
|| MOeKY 3TOKCHH30NMpeHa), YTO MpescTaBsAeT COOOH HOBbIM MpocToh MeToL 
| CHHTe3a NOJIHeHOBHIX aJIblerHOB W30MpeHouAHOrO Tua. 


IKCNePHMEeHTAMbHAA YACTH 


KoHReuxcauvaA alleTaNaA RUMETHMAAKPUHAOBOTO ab 
iaeruga Ile 9TOKCHH30NpeHOM I. Kemecu 204 r (1,3 mous) 
-auerana II u 13 ma 10% pacrBopa xsopucToro WHHKa B 9THJalleTaTe mpu 20° 
B TeyeHHe 2,5 vac. MPM MepemelliMBaHHu MpHG6aBeHO 35,6 r (0,32 Mousa) 9TO- 
Kcnu30npena I; remmepaTypa Mp 3TOM NO_HAMacb No 27°. Sarem peakWMOHHaA 
‘Macca mepememmBanacb 1,5 vaca IpH KOMHAaTHOH TemmepaType H 45 MHH. IpH 
35—40°, nocue vero Obisia pasOaBuieHa 3:pUupoM, MpomBITa 5% pacTBOpOM eKOrO 
HaTpa, BOOM, BbICyWIeHa MoTaulIomM HM MeperHaHa B BakyyMe. [lomy4enxo: 

1) 159 r ucxoguoro auetana II] c T. Kun. 65—68°/24 um, nif 1,4215; 

2) 38,0 r (Bprxog 44%)* 2,6-qumerna-4,8,8-TpusToKcHoKTaqHena-2,6_ III 
B Bue GecuBeTHOH *&KuyKOCTH c T. Ku. 80—81°/0,1 uM, WIAD LT; ae 0,9120; 


MR uaiizeno 79,82, speruncaneno 80,08. 


lareno monn CG MAS side Ould Oe eA 
CigHg.03. Beraucneno %: C 71,08; tte 9 


3) 18,0 r  (BpIxoq 30%) 2,6,10-rpumeruu-4,8, 12, 12-rerpasToKcuyoze- 
Katpnena-2,6,10 1Vc T. Kun. 124—126°/0,04 mm, n 1 ,4618, d?° 09200; 


MR natiyeno 114,3; Bpraucneno 113,59. 


Hafimeno %: C 72,24; 72,26; H 10,91; 10,94 
CogH 204. BrruuceHo %: C 72,18; H 11,06 


* Bprxoy, yKa3anH Ha STOKCHH3SOMpeH. 


“J 
~ 


4) 7,8 r (BprIxon 15%) 2,6, 10, 14-rerpameruu-4,8, 12,16, 16-mentasToKcureyy ‘ 
cajlekateTpaeHa-2,6,10,14 V B Bue XKeMTOBATOH MaJIONOABU2XKHOH KU AKOCIP) 
c T. KH. 164—168°/0,07 mm, Oar 10s OE 0,9298. 


Hatigeno %: C 73,00; 72,84; H 11,04; 10,84 
CgpHsa05- Buiyucsteno %: C 72,85; H 141,00 


Kongencanua 2,6-numetu1-4,8,8-TpusTOKCHOKTaANeHaZe 
IIIc srokcuu30Npeunom I.I]o onncaHHoH Bblllle MeToqukKe u3 12 r (0,044 MiP | 
aia) spupoanerana III, 2,5r (0,022 mons) sroxcuMsonpeHa 4 0,6ma 10% par q 
TBOpa XJIOPHCTOrO IWHHKa B STHMalleTaTe NomyyeHo 7,8r ucxogqHoro shupoale 
tana III; 3,45 r spupoauerana IV uw 1,4 r spupoanerama V. 

4-9 TOKCHIMTPadb VI. Cmecn 8,1 r scupoauerana III, 1 r 1% oprodow | 
(bopHow KUCOTHI HW 2,5 MJISTHIOBOrO CNMpTa MepeMellIMBalaCb B TOKE a3071P}, 
1,5 vaca mpH KOMHAaTHOHM TemmepaType.PeakMOHHasaA Macca yepes 15 MHH. CTaaif 
roMOreHHoli. Cmecb pa36aBuleHa 3cHpoM, Mpompita 5% pacrBopoM OuKapOona? A 
HaTpHA, BOOM, BbICyeHa CyJIbcpaTOM MarHHsA HM NeperHaHa B BaKyyMe B TOK 
a3ora. 

Tlonyyeno 5,3 r 4-sToKeuuuTpana VI B Bue OeclBeTHOH (2kevITeIOIIef0’ 
MpH CTOAHHH) XKHAKOCTH, He MMeloUleH 3allaxXa JIMMOHHOHM KOPKH, C T. KHIVe 
58—60°/0,06 mm, n*1,4762, d°0,9247; MR ualiqeno 59,89, BpluucmeHo 58,34 j 
huaxe (8 stanoney 240 Mu (Ig © 4,132), 327 mu (Ige 1,956). 


Haligeno %: C 73,29; 73,46; H 10,10; 9,98 
CygHo O02. Baruncaeno %: C 73,41; Je OAar! 


| 


Terugpomutpaab IX. a) Cmecb 3,2 r 4-37ToKcunuTpana VI 
50 mi a6c. Tomyoma U 5 MI N-TOMYOJCYAbPOKUCOTbI HarpeBaJlaCb B TOKE a30T. j 
i 


Ha cmuiape Byyja mpuH Temnepatype OaHu 110—130°. pu stom npoucxoqumil 
MeJWICHHad OTTOHKa TO YyOuIa CO CIMpTOM; Yepes 20 MuH. OTTOHKa CNupTa mpekpa 2 
THIaCb (MpoOa Ha COJepxKanne cnupTa B AucTHAaTe no Uyraepy — Llepesyys 
THHOBY). . 

PeakUHOHHad Macca OXJlaxKeHa, MpomMbita 5% pacTBOpOM OuKapOoHaTése 
HaTpHA, BOOM, BbICVINeHa H MeperHaHa B BaKyyMe B ToKe a30Ta. Ilomyuench 
2,257 jerugpouutpana IX cr. kun. 57—60°/0,05 mm, koToppiii npu oxmaxle 
HMM 3akpuctTamiMs0Baca. [locne 2-KpaTHOH NepeKpHcTaqmusalun U3 NeTposet 
HOrO 9Pupa BbIAeJIeHbI CBETIO-%*KeTHIe KpuctTastabt IX c T. m1. 39—40°, utro co} 
OTBeTCTBYeT JIHTePpaTYPHbIM J[aHHbIM (4). 

6) Cmecb 10 r stbupoauetansa III, 3,2 r auerara natpua, 2 ma Boxer u 3C| 
MJI YKCYCHOM KMCJIOTbI HarpeBaslacb pH 95° B TOKe a30Ta IPH MepemelwuBaHHue 
5 uac. [loce oxsiaxkeHuA PeakWHOHHAA MaCCa BbIIHTA Ha Jed, H BbINeHBUIeecAe: 
MaCJIO 9KCTPparHpOBaHO NMeTpOJelHbIM 9:PpHpOM. OKcTpakT mpompir 5% pacTBO-F 
poM OuKapOonaTa HaTpHst, BOLOli, BbICyLIeH HM MeperHaH B BaKyyMe B TOKEp 
azoTa. Ilonyueno 4,8r yerugpountpata IX c Tr Kun. 64—65°/0,06 mi 
T. mt. TX 39—40° (v3 merpomeitnoro sdupa). , 

2,6,10-Tpumertua4, &Iu9a9TOKCHAO Me KaTp ueu-2,6,10-anp-12 (4,8-)) 
AuaTOKCHmapnesaas) VII. Cmecb 6,5 rapupoauerana 1V,075 r 1% opto-F 
cboctbopHo# KucsoTp! un 1,75 Ma 9THIOBOrO CIMpTa BCTPAXUBaacb B 3aKPbITOH|; 
Ko6e pH KOMHAaTHOK Temnepatype. Uepes 10 mun. paccmoenne ucue3gso; nocael 
BbIJep KKH B TeyeHHe 1,5 vac. cMecb Oblia nowBeprHyta O6bIyHOH OOpaborke H Me-[i 
perHana B BakyyMe B ToKe azora. Ilouryyeno 5,02 r 4,8-nuaToKcudapnesansa (VIT)f 
B BHJle KeITOBaTON %KUAKOCTH CT. KUM. 114—115°/0,04 um, n% 1,4875, a200,941955 
MR natizeno 94,28, sprucneno 91,84. 


Halineno %: C 73,99; 74,13; H 10,43; 10,44 
CyoH3203. Brruncneno %: C 73,98; H 10,46 


MapuesuHanb X. Cmecb 2 r nenepernanHoro 4,8-qusToKcudapHesas st | 
VII, 50 ma a6c. roryona u 6 Mr n-TOyONCyALoKUcAOTEI HarpeBaslacb B aT- 
mociepe asoTa Ha ciuiaBe Byga npu Temnepatype 6aHu 120—125°. IIpu stom 
718 


MpOHCXOJMIa MeIeHHaA OTTOHKa TOJYOJIa CO CHHPTOM, MpH4eM OJHOBPeMeHHO: 
B KOJOY MpHOaBsAJICA TOYO Tak, UTO OObEM PeakKILMOHHOH Maccbl OCTaBaJICA 
nocroxsHHbiIM. Uepes | uac oTroHKa CMupTa NpekpaTusacb (mpoba Ha cosepxaHHe 
cnupta B AucTHssatTe no Uyraepy—Llepesutunosy). Iloce o6bruHOH O6pa6oTKu 
WM lleperOHKH B BaKYYMe B TOKe a30Ta Nowyueno 0,85 r BeilectBa c T. Kun. 115— 
120°/0,05 mM, KoTopoe HauaJIO KPHCTaIM30BaTbCA BO Bpema Meperonku. Tlocae 
2-KpaTHOH NepeKPHCTaIH3alUH U3 9THNOBOTO cNupTa dapHesHHanb X_ BbIe- 
JI€H B BUJe XKeJITHIX eecTKOB CT. mut. 119—120°, uro coorBercTByeT uTepaTyp- 
HbIM JlaHHbIM (‘). 
huaxe. (B STaHOWe) 239 Mu. (Ig S 3,92). 


Hatteno %: C 83,40; H 9,41 
CysHe 0. BoruucseHo %: C 83,23; H 9,32 


2,6,10,14-rTetrpaMetua4,8,l2-TpustTokcurekcageKkaTe- 
Tpaeu-2,6,10,14-ampn-16 VIII. Cmecb 3 r ashupoanetana V, 0,75 r 
1% opTtodocpopHok kucnoTH uw 1,75 Mi STHMOBOTO CMUpTa BCTPAXMBasacb- 
B 3aKPbITOH KOOe MpH KOMHATHOHM Temiepatype. 
Uepes 1,5 vaca cmecb Oblla NosBeprHyta OObluHOH OOpaborkKe. Tlosmyueno: 


1,9 r spupoambgeruga VIII B Bune rycroH »xesTON wuAKOCTH Cc T. Kun. 158— 
162°/0,1 mm, 129 1,4954, d2° 0,9452. 


Hatigeno %: C 74,06; 74,30; H 10,24; 10,20 
€ 


CogH540¢. Boraucneno %: C 74,27; JEL AO) ay 
VMuctutyT oprannyeckon xumun uM. H. JI. 3ennucKoro Ilocrynuao 
Axkaylemuu HayK CCCP 25 IX 1957 
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E. M. CABHILKHM, M. A. TbIJIKHHA u H. A. I bITAHOBA 


JMATPAMMA PEKPHCTAJIJIM3AWHH TAHTAJIA 
(IIpedcmaeaeno axademuxom H. I]. Bapdunoim 3 VIIT 1957) 


Bpicokad KOPpO3HOHHaA YCTOMYMBOCTh TaHTasia B arPeCCMBHBIX Cpewax, TYM |) 
M1aBKOCTb, BbICOKad MJIaCTHUHOCTh, NO3BOUI AIOULAA MPOH3SBOUThb ero MIaCTHYeCKC : 
TedbopMupoBaHhe BXOJIOLHYI0, C OOMbINMMM CTCMeCHAMH OO*KATHA MPH MOcTaToVE 
HOH MpOwHOCTH M PA APyrHX CBOHCTB BbIABUraeT TaHTal B YHCIO BeCbM® 

BaXKHbIX JIA TeXHHKH MeTaJ[e 
moB. Kak H3BeCTHO, BeCbMa C} 
UL€CTBEHHBIM (aKTOPOM, BJIMAKIE 
IMM Ha MexaHWyeckHe CBOMCIE 
Ba M€TAJVJIOB H CIIaBOB, ABJIACIN 
CA BeJIMYHHa 3epHa, H MOSTOM\M 
mocTpoeHue JHarpaMMbl peKpH 
cTaJJIM3alH, CBASHIBAIOMLeH BE 
JMUHHY 3ePpHa CO CTeMeHbE: 
RepopMalluu u TemMepaTypoily 
NOcJeLyIoulero OTAKHLA, ABIACTR 
CA OCOC6e€HHO HeEOOXOJHMbIM Ji 
MeTaJIJIOB, IPHMCHAeMBIX B OCI > 
°¢ HOBHOM B BHJe u3qeHu, nO 
2500  SMYWeHHBIX IlyTeM JedpopmMupoBa 
2400 HUA (JIMCTEI, Cobra, UpyTKH | 
TpyObl, MpoBooKa H T. M.)f 
TlomyueHuble WaHHble MOsBOuIATI 
mOOOpaTb YCIOBUA ecbopMallHr 
oT*KHra, OOecneyHBaloUlNe oOm-) 
THMaJIbHbIe MEXAHHUeCKHe CBOH-P 
cTBa H3femuh. Jlu“arpamma pe 


: poked? P ieaisioden KPHCTaJIIM3alNu TaHTaJa JO CHx 
Vane 


S/1200 — pehpucmannusayuu nop He onyOMKoBana. B au-§ 
LL Agape TepaType HMeIOTCA JIMUIb HEKO-— 
0 20 40 60 80 100%, TOpble JaHHble MO peKpuCcTasIH 
linenenb depopmauulul 3a XOJONHOEOpMHPOBaHHO 
a Y 

put xanooHou hpokamke ro TaHTasla, OTHOCALHeECA K TaH-h 
Puce. 1. J[warpamma pexkpucranmusauun Tantana Tay: > BON ee en 
KepaMHyecKHM croco6om (18), 


JjaHHbIx m0 pekpucTasH3alHn 
TaHTawa, MOJYYeHHOrC MeTOLOM JHTbA, B AMTepaType Her. 


J{o cHX Op OCHOBHbIM MeTOOM MOJyyeHHA KOMMaKTHOTO TaHTasla, Tak Kee 
Kak M MPyrHX TyrOmWlaBKUX MeTaWIOB (BOMbpaMa, HHOOMA, MOmuOseHA), 
ABMACTCA MOPOMIKOBAA MeTaIyprux. B nocnequee BpeMaA HaxoyaT wHpoKoe! 
PasBUTHe MeTOAb AYPOBOH MaBK B BaKYYMe UJIM SallHTHBIX Cpeflax TakKUX TY- | 
PONMaBKHX M JIerKO OKNCIAIOWAXCHA MeTAaJJIOB, KaK THT@H, WMPKOHUM, MomM6TeH } 
4 Ap. Jlyropaa miapka MomHOjeHa, H OCOGeHHO ero CIIaBOB, B OOJLUIMHCTBE 
ciydaeB yxKe 34MCHACT MPOM3BOACTBO MeTaOKepaMMyecKHX wWtTa6uKos. Io- } 
9TOMY OOJIbINOH UHTepec MpekcTaBrAsO usyyueHue PpeKPHCTaIM3alHH TaHTasia, 
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K cmamee E. M. Casuyxoeo, M. A. Totaxunau H. A. Llotzankoea, cmp. 720 


Puce. 3. PentrenorpamMMbl oOpa3uoB TaHTala. a — oOpasell RecopMupoBan 
Ha 34%, 6 — o6pa3eu Aesbopmuposan na 34%, oToxKxeH mpH 1275° 


K cmamee C. A. Byeatino u ®. 3, Meepcox, cmp. 828 


Puc. 1. Muokapy yepe3 2 cyToK mocae co3yza- 
HHA CTeHO3a aOpTbl: TIHKOreH B HaOyXIUHX 
MbIIMeCYHbIX BOJIOKHAX OTCYTCTBYeT 


Puc. 2. MuokapZ Yepes 3 Mec. mocse co3fa- Puc. 3. Muokapz yepes 2 cyTOK Nocwe Co3fa- 
HUA CTeHO3A AOPTHI: BIIPOTOMIa3Me MbILUeY- - HUA CTeHO3a aOPTH: 2%KHpoBad AUCTpopusA 
HbIX BOJIOKOH 3HaYHTeJIbHOe KOJIHYCCTBO MBILUCUHbIX BOJIOKOH 

rmiukKorena 
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PiomyyeHHoro MeToqoM aHTbA. Hamu no- 
poeHa fMarpaMMa pexkpucTaJuiM3anuu 
THMa Ip XOOLHOK JesopMalluH MeTO.OM 
pOKaTKH JIMTOrO TaHTasa (puc. 1). Or- 
uBKa oOpasloB MpousBOANacb B Ayro- 
HoH eww B aprone pH aBuennu 
00 MM PT. CT. H3 (POIbIrH MeTaJJIOKepaMmuH- 
Pieckoro TaHTaa yucToTor 99,8%. 
YcJOBUA OXaKTeHHA MeTasia Ha Med- 
OM TlOXy cmoco6cTByioT o6pas0BaHHtIo 
KPYNHOSeEPHUCTOH CTpyKTypbl (pune. 2a). 
JIuTble CIMTKH NOABeprauch xXOO]- 
of RebopMaunMu KoBKOli oO nomyueHHA 
PpyTKOB ceyenHem 7 X 7 MM, KOTOpbIe 
oTKHTaHCb B BaKyyMe upH 1300° B Te- 
eve 2 uac. B pesysbtTate sTO O6paborKH 
OJIHOCTbIO YHHUTOKaach KPyMHOKPHc- 
alIMUeCKaAd CTPYKTYpa JIMTOIO MeTawia. 
PYTKH OONaaIH peKpHcTasM30BaHHON, 
@IKOSEPHHCTOH, MOMHMSpHyecKOH cTpyk- 
Typo c MameTpomM 3epHa 10—11 » (pune. 
26) HW SABJIAIMCb HCXOQHbIM MaTepHasioM 
WIA MpOBeseHHA BCeH paOorHt. 
JlehopMauua YCXOMHBIX IPyTKOB Mpo- 
WBOMMIACb METOAOM XOJIOQHOH MpoKaTKH 
H0e3 MIPOMeXYTOUHBIX OTIKHTOB C 13 cTe- 
eH AMH oOma THI 2,691..5,75. 895 LOe15: 
34; 50; 68; 83; 90; 96; 98; 6%. Teop- 
MHpOBaHHble IIpyTKH pa3pesaJIHcb Ha O6- 
| Pasitbl AIMHOK 8—10 MM wu oTxKHrasHcb 
}B BakyyMe B HHTepBasle 1000—2500° c¢ 
| BEIep2KKO 1 yac. [logcuer 3epen mpons- 
| BOMMICA C TIOMOLLbIO OObeEKTMHK poMeTpa 
Ha MonepeyHoM ceyeHHH WviHda B MecTe 
TepeceyeHHA MHarouaseH, KOTOPOe cooT- 


{; 


H 
| BETCTBYeT YUaCTKY MAKCHMaJIbHOH ecop- 
Malluu. TemnepaTypa Hauaa peKpuctas- 
JH3alluH OMpesesaach MHKPOCTPyKTYp- 
HbIM MH PCHTTCHOBCKHM Me€TOaMH M0 TOsB- 
JeHHIO TlepBbIX TOYeK Ha MdpakWMOHHEIX 
| KOblax. CbemMKa peHTreHorpaMM TIpoH3- 
|Bouacb Ha Cu-n3yyenHH co Wunda, 
IpesBapHTesbHO NOABepraBleroca riy6o- 
KOMY TPaBJICHHIO WIA CHATHA MOBeEPXHOCT- 
HOrO CJIOA. 

JlunuaA Havasia pek pucTatMsalnu TaH- 
Tala B 3aBMCHMOCTM OT cTeleHH edop- 
Mallu HaHeceHa Ha MarpaMMe peKPpHCTa.l- 
JM3allun MyHKTHpoM (pxc. 1). 

TemnepaTypa Haualla peKpHcTausa- 
IMM TaHTasia MOHMKaeTCA MO Mepe YBeJIH- 
yeHHua cTeneHH gedopmanun or 1300 zo 
1200°. IIpu qebopmaunu 2,6% Temnepa- 
Typa Hayala pekpuctainusannu 1300°, 
mpu 10—34% 1275°, mpx 5S0—68% ona 
cuumaetcs no 1250°, a npu 84% u Gouee 
mocruraer 1200°. Ha puc. 3 MpHBeqeHbl 
HeEKOTOpble peHTTeHOrpaMMbl TaHTawa. 


if 
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aes 
Ha 


Ha 67,6% 


H (200). a — mm- 
TOH, 6 — ucxoqHaa cTpykK- 


Typa, OTONOKeH TMocse KOB- 


eo 


XOJIOLHOH MpOKaTKol, 
9500° 1 uac 
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oOTO#KKeH mpH 1800° | uac, 
67,6% , oToxKeH Ipu 2000° 
1 uac, e — jepopmupoBaH 
Ha 67,6%, oTORKKeH pu 


nebopmMupopaH Ha 67,6%, 
O—jehopmMupoBaH 


TanTasa 
KH mpaH 1300° 2 uaca, @ — 
AepopMupoBaH 


Ke) 
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XowoqHad upOKaTKa TaHTaJia MpH HeOO/IbWHxX CTeNeHAX HepopMalllf 
(no 15%) mpuBoquT kK HCKaxKeHHIO ero PpelleTKH HU ecopMupoBaHh| 
OTJ@JIbHbIX 3ePeH, HO He BHOCHT CYIICCTBCHHbIX H3MCHCHHH BC} 
mukpoctpyktypy. Ilpu gebopmauuu co cremenbio oOx*KaTHA Coulee 30} 
HaOmofaeTcAd ueTKO BbIPaxkeHHaA TeKcTypa MpoKaTKM (puc. 2 6). BbIcoKép 
IWIACTHYHOCTh TaHTasla BbISbIBaeT pesKOe H3MeHeHHe @OPMbl OTJe/IbHEP 
gepeH H HX BBbITATMBaHMe 6e3 pasqpobleHuA Oo OOxaTHA ~50—60%, ny, 
Gonbuleli 2Ke Bebopmattun sepHa ApoOatca. Ilpx nxepopmayuu 90% Anameiy 
3epHa pasen 1—2 p». Orxur npu 1000—1600° He BbisbIBaeT 3aMeTHOTO poe’) 
3epen. IIpomece pekpuctaimusauu oOpadorkn, mporeKatomjui mpu 1200° B Of 
pasllax c Gobo crenenbio ZetbopMauuu u mpu 1600° mpH Bcex crTeneHsp) 
yebopMaliuu, MpHBOAUT K MOMHOMY YHHUTOXeHHIO TEKCTYPbI MpOKaTKp 
HM MNOABJICHHIO HOBbIX Me/IKHX P€KPHCTAJIJIM3OBaHHbIX 3epeH C Mamet 
pom nopsyka 13 — 6 yp. Pe3koe H3MeHeHHe BeHUHHbI 3epHa, CBP 
3aHHoe Cc mMmpoTeKaHveM mMpollecca cOOupaTeIbHOH peKPUcTaIM3aluly 
vMeeT MecTo pv oTxKure 1800 u 2000° (puc. 2 2, 0). Pasmep ucxoqHoro sepHiy 
paBubit mpu 1000—1600° npumepno 10 », Bospactaer Brpoe mpu 1800° (g0 31 ¢6 
wu upH 2000° B gecaTb pas (20 115 »). pu passimunpirx crelenax Jepopmallnls 
TakxKe HaOOaeTCA 3HaYHTeJIbHbIN pocT 3epeH. Ha m30TepMax OTKHra Mp} 
1800 u 2000° Ha6mtomaloTcH MaKCHMYMbI BeJIMUMHbI 3e€PCH, COOTBETCTBYIOLUNE 
KPUTHYeCKUM cTemeHAM fecdbopmMauun. IIpu 1800° MakcuMyM cOOTBeTCTBYEF 
nemopmauun 8% u caBHraeTca K MeHblleli crenenu JedopmMauun (5,7 %) m0 Meph 
NOBbILIeHHA TeMMepaTypbl oTxKUuTa Wo 2000°. Ha usorepme 2500° makcumyM paef 
Mepa 3epeH IpHOsMxKaeTCA K BeECbMa MaJIbIM CTeneHAM JecopmMaunu. MuTreped 
HbIM (aKTOM, MIPeCTAaBJAIOUIMM, MO-BHJMMOMY, cleludpuyecky!o0 OCOOeHHOCT 
TaHTala, MOXHO CUMTATb NOABJI€HHA IBOMHHKOB OTKHTa mpH 2500° mpu sce} 
cTeneHAX epopMalnu (puc. 2 @) HM MCKJIOUHTEJIbHbIM POCT 3epeH MPH 3TOH TEM! 
mepaType, MeHAIOMIMH HX BeEJIMYHHY Ha HECKOJIbKO NopsyKoB. Benmuunna ucxoyl 
HOO 3epHa AOCTHraeT TIpH 3TOM MpHMepHO 500 p, a pasmep sepHa mpu 83%! 
jedopmMaiun pasex 320 »w. Mcecaeqopanne peKkpucTatmusaluu Mp GobUIMX cTe 
meHax JepopMaunH mpH oTxure 2500° Hamu npofomxKaetcs. MccneqopaHni 
BJIMAHHA CTeMeHH AePopMalHu U TeMNMepaTYPbI OTKUTAa Ha MPOUHOCTh UM MWacTH4Y 
HOCTb TaHTaJla IPH pacTsxKeHHH (Ha MasIbIx O6pa3iiax [arapMucKoro THMa c Wua 
MeTPOM 3 MM) H Ha TBEPJOCTb NOKa3aJIH, YTO ONTHMAJIbHbIMH CBOHCTBaMH TaHTad, 
oOulaqaeT nocte oTKUHra upH 1300°. (CBolicrBa TanTasa XOOTHOLEPOpMuUpoBaH, 
Horo: og = 95 KT/mm®, $ = 5%;% = 45%; nocne ormura npn 1300°: og = 
= 60 xI/mm?, 8 = 22%; > = 58%.) Tloppmmenne TemnepaTypp! oTxKHTa JC 
1600° 4 Be NpHBO_NT K MOBBILWEHHIO TREPAOCTH HM Mpekea MPOUHOCTH Ha pa3- 
PbIB MPH COOTBETCTBYIOULEM NaeHHuH YJWIHHeEHHA. ITO ABMEHHe CBA3AHO CC 
CHOCOOHOCThIO TaHTaJla NOTOWaTb Ta3bl OCOOeHHO MHTeHCHBHO B HHTepBadle 
mpu 1600—1800° n B ero ynpounenun 3a cueT O6pa3s0BaHHA TBEPALIX PaCTBOPOE 
c Kucmopoyom (*-°). Tlostromy coxpaHeHne BBICOKOL M1acTHYHOCTH pu Temmepa- 
Type omkura nopszKa 1600° BosMoxKHO JIHUIb pH COOOAeHHH yCNOBHH BeCbMEé 
BbICOKOrO BakyyMa. Ha OCHOBaHHH MOJIYYeHHBIX JaHHbIX MOXHO CUHTAaTb, UTC 
ONTHMAJIBHBIM Pe?%KHMOM OTKHTa, OOeCMeYHBAIOMIHM NOM VYeHHe MeMKOZepHHCTOL 
NOMMSAPHYeCKOM CTPYKTYPbI WH BBICOKHX MeXAHMYeCKHX CBOLICTB TanTada, AB 
JIAeTCA TeMMepaTypa nopsnka 1300—1400°. 


TMoctynuso 
25 VII 1957 


IMTHPOBAHHASA JIMTEPATYPA 


Mow Ouaniun, E-Me Cem ei'é', a, Cpolictsa peqKHX duleMento : 
HK, 1953, erp. 278. #?Q. W. Wensch, K. B. Bruc k a Ue KG Il D eibies 
J. Metals, 4, 6, 596 (1956). °R. H. Myers, Metallurgia, 41, 246, 301 (1950). 

E. Géthamd.. HH. Piretsendanz Zs. i Metallkunde, 46 (8), 560 (1955). 
5C. G Goetzel, Treat. Powder Metall., 20, 42 (1950). 
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Horuann Akawemuu nayk CCCP 
1958. Tom 118, Ni 4 


XHMHA 


C. H. CAJ{bIX-3AE, JI. B. HO3[PHHA u 4aen-Koppecnonyent AH CCCP A. JI. METPOB 
CHHTE3 OKHCEM KPEMHEOJIEPHHOB H3 XJIOPrHPHHOB 


Ileppad OKHcb KpeMHeoJiepHHOB (y, 5-BTOPHUHO-NepBu4Had OKHCb)  Obisa 
MovyueHa JIMNIb HeaBHo (1) B3aHMOfeHCTBHeM TpHHbAPOBa peareHTa c 9mH- 
XJIOprufpHHOM. PeakuHsA 3yecb MpoTeKasla MO BeCbMa CJIOXKHOM cxemMe Hi BBI- 
XOJbI KpeMHeOpraHwyeckoro XJIOprHypHHa WM OKHMCH He MpeBblulamH 25—30%. 

B HacTOSIeM vCCeqOBaHHH HaMU ycTaHOBJeHO, TO - B3aMMojzelicTBHe 


| PPpHHbAPOBLIX peareHTOB 3 KpeMHeraJIOreHuOB | si — (CHa) Mex | C MOHO- 


| XJlopalleTOHOM IpoTeKaeT OAHO3HAYHO, YTO aslO HAM BO3MOKHOCTb MOJYYHTb 
TPeTHUHO-NepBuYHbIe B-y- H 5-s-OKHCH yKe C BbICOKMM BbIXOZOM 80—90% mo 
_exeme: 
OH 
ted 
I. RsSi [CH2],MgX + CHsCOCH,Cl —— RgSi [CH2], —C—CH,—Cl, 


CHs 


NaOH _- lee 
Iie Rsoi( Che) ©: 1,08) —Coo— Cl —— R3Si — [CHe], —G— CHa. 
CHs3 ; CH3 


MurTepecHo OTMeTHTb, YTO B OTJIMUHE OT y-6- H 4-s-raJIOMATHApHHOB B-y-rasony- 
THApHHEI nog petcrBuem NaOH jaior He OKHCH, a KOJIMYECTBeHHO Henmpe- 
J@JIbHbIe TaslOreHvAbl, OOpasylolwecA NO ypaBHeHHO: 


NaOH 
R3Si — CH, — C (OH) — CH, — Cl ———> Rs3Si — CH, — C— CH, — Cl + H,0. 
| I 
CHs CH, 


Y\laslocb HaM IIpOBeCTH peaKIMH B CTOPOHY OKHCeH H SReCb; — WIM MpH 3a- 
mMeHe NaOH wa Ca(OH), no peakuun: / 
O 
Ca(OH) mas, 
=> R»Si— CHC CH, 


R3Si —'CH, =.C (OH) — CH, — Cl : 
CHs it ~ CHp 
HIM TIpH 3aMeHe aJIKHIbHOrO pafukasa R wa R3SiO mo peakitun: 


R OH R O 


| | NaOH | 
R3Si — O — Si — CH, — C— CH, — Cl ———> R,Si — O — Si — CH, —C— CH . 


| | | 
R CH R CH3 
Baia clesawa MombiTKka nowyuHTb «-B-6pomMruypHH MpHcoeWHeHveM Opom- 
HOBaTHCTOM KHCJIOTLI K TPHSTHJBHHJICHaHy. OjHako peaks Mpowia aHo- 
MaJIbHO, HW BMecTO OpoMrvpHHa OOpa3s0BaJicA JHOpoMuy 


| CoH lp Si - CH = CH, + 2HOBr > (CHs)s $i — CHBr — CH,Br. 
7 3923 
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AvamorMuHoe aHOMaib- 
oe mpHcoeyuHenHe HOBr 
aOmoyamw Henapno VM. H. 
Hasapos u A. A. Axpem (?) 
Ha lpHMepe 1-BuHH HK IO- 
rekcaHovla-1, KOTOpbIM OOpa- 
30BaJl Takxe JHOPOMHA, B 
TO BpeMA Kak U3 alleTata 
aToro) = CIMpTa = nou yuasica 
6pomrvypuH. Hey qayHon oKa- 
3aJlaCb Tak Ke NOMNbITKa NOy- 
YWTb OKHCb 3 


R2Si — CHCl — CH3. 


OH 


Ilo jelictBuem NaOH szecp 
MpOxoyW YTuApowM3 cBaA3sh 
Si—C c o6pa30BaHHem 
R.Si(OH),, nox jmelicrBuem 
Ca (OH), ucxoqHoe coeqnue- 
HHe He TlpeTepepasio HuKa- 
KHX H3MeHeHHH MU BOSBpalila- 
JOCb OOpaTHo. 

d-s-Okucb Tak»Ke JlerKo 
lipHcoequHANa THAPHA cusaH 
€ o6Opa30BaHHemM [lpocToro 
adupa (a He clupta), TO 
ObIJIO YCTAaHOBJIeHO 10 OTpH- 
WaTeJIbHOMY 3HaveHHIO onpe- 
jenenua cojlepxanuaA ruy- 
pokenuwa: 


Si — CH, 
a 


O 


CH. 


Cie — 


E CH, ag SF pos 5S Ne 


CHs 
OSiRs 
| 

— CH, — CH, — CH, — C—CHs 
| 
CHs 


IKcMepuMeHTAIbHAA 
YacTb 


3-TpuMeTHICHAHA- 1|- 
XNop-2-MeTHAN pona- 
Hoam-2 (I). K rpHupaposy 
peareHTy, MpHroTOBJIeHHOMy 
u3 24 r (1 Mob) Marys, 
122,5 r (1 Momb) «-xslop- 
MeTHJITPUMeTHJICHIaHa B 
400 ma a6c. 2cupa, mpu 
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OX/aKJCHHH JIbJOM H MepeMeuMBaHHH 10 KanlAM OOaBsANOCb 92,5 r (1 Mowb) jh 
cBexKelleperHaHHoro MOHOxsIOpalleToHa. 3aTeM cojepKHMOe KOJIObI NepeMelllH- | 
BalOCb OKOIO 4aca MIpH KOMHaTHOH TeMMepaType H HarpeBaJiOcb Ha BOJAHOH }) 
6aHe B TeyeHwe 2 yac. OOpa3s0BaBLIMHcA 2%KeJITOBaTOrO WBeTa NPOAYKT pasvJa- ji 
rasicd Jbyom u 3% HCl. Sbupupi coh oTyenasica, MpoMbiBaicA 2 pasa} 
3% pacTBopom Na,CO, uw 3aTeM BOOM M CyllIMJICA Hal Na,SO,. Tocae otrou- {@ 
ku 3bupa MpomyKT peakuHH TosBepraicA pasroHKe B BakyyMe IIpH 4 MM i 
pt. ct. I mp. 45—59° 25 r; Il gp. 59—60° 120 r; ocraroK oxono 13 rj 
(cmovia). i 
B avasOrvuHbIX YCOBHAX ObINH NowyyeHbl: 3-fuMeTHISTHICHINN-1-xm0p- | 
2-meTHsIMponaHos-2 (II); 3-metunqusTHcnmM- | -xnop-2-meTHsmpomaHo-2 (ILI); @ 
3-neHTaMeTHIAHCHIOKCaH- | -x1op-2-meTusnpomaHou-2 (IV); 5-quMeTHISTHJICHIMI- | 
1-xnop-2-meTuuineuTanon-2 (V); 5-MeTHiquaTHcHMI- 1-xop-2-MeTHIMeHTaHON-2 1 
(VI). Csolicraa 9THx coequHeHHii HW BBIXOAbI MpHBeyeHb! B Tau. 1. i 
Oxucb 5-quMeTHRAITHACHANA-2-MeTHmneHTeHa-1-2 (VII). f 
B KpyrsioqoHHy!0 KomG6y emKocTbio Ha 500 Ma, cHa6xKeHHYy!O OOpaTHBIM XO- ¥ 
JIOJWJIbHHKOM, ObIIO B3ATO 80 r MemKON3MebueHHOH NaOH, 250 ma cyxoro ¢ 
apupa u 110 r (0,58 mons). Cozep»xumoe KovIObI B TeyeHHe 6 uac. HarpeBaslOcb @ 
lO KHNMeHHA 9upa Hu Obl0 ocTaBseHO Ha 12 yac., 3aTem oTdbubTpoBaHo. Iloc- hi 
jle OTTOHKH abupa NpoxyKT peakIHH Neperoussica Ha KOJIOHKe. Bprgeneno 757 7 
mpoqykta c T. kun. 85—85,5°/ 10 mM. 1 
B aHaJIOrHuHbIX YyCOBHAX ObIJH MOJIYYeHbI: OKHCb O-MeTHJIAUSTHJICHIMI- jf 
2-mMeTuuIneHTeHa-1-2 (VIII), okuCb 3-MeHTaMeTHJMCHIOKCaH-2-MeTHJNpONIeHa- § 
1-2 (IX) u nog yeficrsuem Ca|OH|, okucn TpHankuicumuanponeHos-1-2 (X, y 
XI), CBOHCTBa KOTOPbIX H BBIXOJbI NIPHBeJeHbI B TAO. 2. 
1-xmop-2-mMeTHATPHSTHA-CHaIHAMeTHAMpoNneH-1-2 (XII). ( 
Bpiio B3aTo 60 r NaOH, 200 ma cyxoro aupa u 120 r B-y-xnoprugpunua (III), § 
cofep2xkHMoe KOJObI KHMATHIOCb B TeyeHHe 6 uac. BpigeneHo 79 Fr NposyKTa # 
c T. Kun. 205°/750 mm; ni 1,4635; d7°0,9085; MRopuaag 57,87; MRpsut § 
57,80; Brrxon 90%. 


j Hatizeno %: C 59,99; 57,16; H 10,12; 410,20; Si 15,29; 15,09 
GyHy SiCl. BprancneHo %: C 56,69; lel Shoe Si 14,70 


CnekTp KOMOMHAHOHHOTO pacceaHHa cBeTa (cm): 242(1m), 380(0), : 
455 (0), 484(4), 527(1), 580 (6m), 646 (Om), 665 (Om), 698 (1m), 752 (1m), 
802 (0), 874(0), 970(3), 1013(4), 1108(5), 1132(2), 1158 (5m), 1178 (3), 
1194(0), 1228 (2m), 1250(1m), 1302(4), 13876(3), 1406(3), 1436(1), 1460(4), 
1631 (10), 2875 (8m), 2908 (8m), 2954 (6m), 3070 (2m). d 

Dbl HalifeHbI yaCTOTHI, BCTPeyalolllecd B KPeMHMMOpraHHyecKHX coegu- | 
HeCHHAX C AJIJIMJIbHbIM MOJIO%KCHHEM KPpaTHOH CBA3H Ha KOHLWe WeMH, a HMeHHO: 
yacTtoTbl 1158, 1302, 1406, 1631, 3070 cm, KoTopbie no3BOJISIOT CUHTATb, 


uTO. MOJIlyyeHHOe CcoemMHeHHe HMeeT cTpoeHHe | CH; { | C,H,;|,Si — CH, — 
— C— CH, — Cl. 
| 
CH, 
Uocrynusto 
5 VII 1957 


UMTMPOBAHHAS JIMTEPATYPA ! 


*Sune Brynolf, Acta Chem. Scand., 10, 5, 883 (1956). 2H. H. H 3 
PLONE; A. A. Axpem, KOX, 26, 1186 (1956). ( ) . A a3a 
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Aoxntage Akagemun nayr CCCP 
1958. Tom 118, Nb 4 


XHMHA 


f0. E. CHHSAK, snen-xoppecnongzent AH CCCP C. 3. POTMHCKMU 
v M. HW. AHOBCKHH 


H30TONMHbIA OBMEH CO,, XEMOCOPBHPOBAHHOM 
HA\KEJIESHOMyK ATAJIM3ATOPERCHHTE3A ; AMMHAKA 


KataIMTHuecKHH CHHT€3 AMMHaKa U3 a30Ta HM BOMOPOa Ha *XKeMe3HOM KaTa- 
vgaTope C OOaBKaMH aJIIOMHHHA M KaJIMA ABHJICA OOBEKTOM OOJIbINOFO UNCVIAa 
cCleqOBaHHH, OAHAKO IpHpola NpomMoTupyroulero JeHcTBUA STHX MOOaBOK JO 
HX MOp OCTaeTCH HeBbIACHeHHOH. 
| B paOore ognHoro u3 Hac (°) CpeqH BO3MOXKHbIX IPHMeHeHHH H3OTONOB K UC- 
PICHOBAHMIO KaTaMSaTOPOB MOAYEPKUBAMOCb HCMOMb3OBaHHe H3MepeHHH CKO- 
pocTeH H3OTOMHOFO OOMeHAa aTOMOB MOBepxHocTH c ra3amMu. Ilo cpaBHeHto c 
IPeWIOMKeHHbIM PaHee WIA U3YYCHHA HeOMHOpOAHOcTU WuddepenunasbHbIM 
4Z30TONHBIM MeTojioM (', *-°) kHHeTHYeCKHM M3OTOMHBIM MeTOA UMeeT PA mpe- 
IMyIeCTB, TaK KaK IIPH erO MPHMeHEHHH YMeHbIMaeTCA BEPOATHOCTh Mepepac- 
PeeIeHHA MOJIeEKYJI H, YTO BeECbMa CYLICCTBCHHO, BCe H3MePpeHHA MpOBOAATCA 
ApH HeH3MeHAIOWLeEMCA 3alOJIHEHHM MOBepXHOCTH. 
Bnepsbie H3yuYeHHe CKOPOCTH H3OTOMHOTO OOMeHAa XeEMOCOPOMPOBaHHOH OKHCH 
yraepola Ha MOBEPXHOCTH %KeNe3HOrO KaTaIH3aTOpa CHHTe3a aMMHaKa ObIIO 
i7poBezeHo Alittencom (°). B ero onbiTaX KOHCTaHTa CKOpOCcTH OOMeHa XeMOcOp- 
OupoBanHon CO c CO ra30pon cba3bl MOCTeMeHHO MaJaa, YTO HeIb3A OOBACHUTh 
BIIMAHHeM B3aHMOJeHCTBHA, BBY NOCTOAHCTBA 3aMOJIHCHHA B YCJIOBHAX ONbITA. 
ABTOP IIPHXOJUT K BbIBOJY O HEOMHOPOAHOCTH yuacTKOB, XemocopOupyroulnx CO. 
(AnasloruuHble pesybTaTb! nowyyueub H. I]. Kefiep (”), usyyaslieh H30TONHbli 
j0OMeH alleTHIeHa Hal HUKeseBbIM KaTaH3aTOpoM. KuneTuKa OOMeHa yJOBue- 
TBOpAeT OuUMOrAapHPMUYeCKHM 3aBHCHMOCTAM, XaPpaKTePHbIM JIA WMPOKO HeOI- 
HOPOJHBIX MOBePXHOCTeH C 9KCIOHCHI[MaJIbHbIM PaclipeseIeHHeM yYacTKOB M0 
HeprHaM aKkTHBALH. 

B wactTosujei padoTre ucceqoBalacb KHHeTHKa M30TOMHOrTO OOMeHa CO, 
Ha [BaxKJ[bl MPOMOTHPOBaHHOM >Kee3HOM KaTasIM3aTOpe CHHTe3sa aMMMaKa. 


4 


QIKCHeEPHMeHTAALHAAM WACTE 


Pa6ota poBosusiach Ha JBax%Kbl MPOMOTHPOBaHHOM Kesle3HOM KaTaJIv- 
gaTope CHHTe3a aMMHaka mpu 21°, BoccTaHOBeHHOM HM 3alacCHBApOBaHHOM 
BHe peaKIMOHHOH cucTembI*. CocraB KaTalMsaTopa (B mpowentax): FeO 27,3; 
AleOs 3,94; KeO 1,82; CaO 0,084; MgO 0,021; SOs 0,017; SiOz 0,16. 

TIlo nannpm B. H. UlumKoson, nopepxuHoctb KaTalM3aTopa, ompeyeen- 
Haan mo BST, cocrapaset 13 m?/r. 

3anaccMBUupOBaHHblii KaTaJIM3aTOp MOMellaJICA B PeaKIWMOHHBIM cocyy u oO- 
BOCCTaHaBIMBaJICA B TOKe YMCTOrO BOJOposa B TeyeHHe 2 yac. mpu 500° npu 
o6bemHOH cKopocTu 15 000. 

AxrTuBHas yriiekucnoTa momyyanacb u3 BaC4Os u 96% HeSO«. Tlonyuex- 
HbIi ra3 BbIMOPaxKHBaJICA B JIOBYIUKe C *KUAKMM a30TOM, a HeKOHJeHCHPyto- 
queca ra3bl oTKayMBalucbh jo 104 mM pt. cr. Cucrema O4MCTKH COCcTOAJIa 43 
KOJIOHOK C CHuIHKaresieM, JIOByIIeK C «CyYXHM JIbyoM» H P2Os. 


* Tlaccupallua KaTamu3aTopa MpoBosumacb Mo metogzy, onucanHomy M. V. TemkuHbim. 
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HeakTuBHasd YIvieKHCAOTa NOMyyalacb MMPOMHTMYECKUM pa3sJIOxwKeHHeM C 
KapOoHaTa HaTPpHA WM NOABepralacb TaKOM %*e OUHCTKE. 7 
Cxema 9KCIepHMeHTabHOH yCTaHOBKM MpescTaBJena Ha puc. |. CymecTBelf 


a} 


HY!IO ¥aCTb YCTAHOBKH COCTAaBJIAJI KBapIeBbI peakTop /, B KOTOPOM MloMeliadals 
onpeyemenHad HaBecKa KaTalu3aTopa (4,1 r), cuerHad KaMepa 2 M MarHUTHE 
IMPKYJIAWHOHHBIM Hacoc J. 

Pa6ora mpoBoyusach cieyIOulMM OOpa3om. B kKaJMOpOBaHHbIM MpeABapp 
TeIbHO OObEM, Ha OTTPeCHHPOBaHHbI KOHTaKT MyCcKaJlaCb NOPWMA aKTHBH'y) 
C¥4O,. Tlocuie ycTaHOBJIeHHA PpaBHOE}L 
cus (gepes 20 MHH.) He MOrOTHBIUIAA 


a | 
| 
| 


WHOHHOrO KOHTYpa XHAKHM a30TOl 
TIpeqpapuTebHBIMH ONbITaMH OBO O|f 
peyeleHo, uTo amcopOuHOHHaA eMKOC]s 
o6pasya mo CO, cocrapiana 3,24 nb 
(H. T. Q.). SaTeM B KOHTYp TycKawailé 


100 mm pr. cr. (41 Mua) MH BKOUaMh 
WMPKYIAWHOHHEIM Hacoc. M3menenipy 
H30TOMHOFO COcTaBa Tra3s0BOH asbl Pt 
THCTPHPOBaJIOCb TOPIOBbIM CUeCTYHKCh 
MCT-17, BMOHTHPOBaHHbIM B CueTHY} 
KamMepy. Jlia mpeqoxpaHeHua cm10On 
HOrO OKHa C¥eTUHKa OT BbIJaBJIMBaHh|s 
B BaKYYM (TOMHHa OKHa 4,5 mr/cM)\ 
IIPHMeHAJIHCh CMellMaJlbHble CTCKJIAHHb|E 
Puc. 1. Ympomennuax cxemMa 9KCMepHMeH- 
TaNbHaneycranODKunalia peakrOnn) 11 ema B nokKa3aHua cueTUHKa BBE 
cueTHbIe KaMepbl C TOPUOBbIMH cueTUHKamMH,  AHJlaCb MOMPpaBKa Ha CaMOTIOTJIOULCHES 
3 — MArHHTHbI UMPKYJAUMOHHEIM Hacoc, B TrasOBOH dase, a BCyyae OoONbIUII 
5 — KouObl Wid XpaneHHs Tas0B aKTHBHOCTell — Ha pa3pelllarollee BpeMit 
yCTaHOBKH. [ 
HenocpemcTBeHHOe HW HelpepbiBHOe H3MepeHHe H3OTOMHOFO cocTaBa ra3sOBol 
(pasbl, HCNOb3OBaHHOe B HACTOAMEH PaOoTe, HMeeT IIPCHMYLIeECTBO Nepe MeTC} 
JOM OTOOpa Mpo6, c NepeBOOM B aKTHBHEIM ocayqoK BaC'4O;. B nate padort 
HMeeTCA BO3MOXKHOCTh IIPOBOAHTb H3MePeHHA Yepe3 HeOOLUWINe MHTeEPBasIh 
BpeMeHH H Cc GObUIOM TOUHOCTHIO. B JabHelilieM MpesnosaraeTcA OCYLLeCTBHT | 
aBTOMATHUYeCKYIO 3aMHCb NOKa3aHHH, HCHOIb30BaB JIA STOO HHTerpHpyroulH | 
H3M€PHTeJIb CKOPOCTH cueTAa. | 
Hmxnne KpHBble MOKasbIBalOT, YTO MOrouleHHadt COz He JecopOupyerc!} 
B atmocdepe CO, He wu Ar mpu faBsenuu 500 mm pt. cr. Ec xe B mpH6o)} 
BiyckatoT CO, B ra3s0BoH chase HaGsIOMaeTcA ObICTpbIt pocT akTHBHOcTH. Kai} 
BHIHO W3 KPUBbIX, 75% AKTHBHOCTH OT PaBHOBeCHA NOABJIAIOTCA 3a NMepBbIt 
3—4 MUH., Mocme Yero POCT AKTHBHOCTH BeCbMa He€3HayHTeeH, HU IpHMepH 
yepes 20—25 uac. He yaeTCH 3aperHCTPHPOBaTb 3aMeTHOrO H3MeHeHHA ak 
THBHOCTH (Aj oo) B rasoBolt pase. Tlocme ycraHoBieHua paBHoBecua COe BEIMO 
paxkuBaslacb B KaJIMOpoBaHHbI cocyy (4) co cueryuKom MCT-17 u onpenens 
JaCb €€ CYMMaPpHad AKTHBHOCTh (Aj oom). BbWuIO yCTAHOBJIeHO, YTO Ay ogy COCTAB 
JideT BEIMUHHY Nopsyka 40—50% or o6mlero KOmMuecTBa NormoneHHOH C4Oe2 
Iloce 3Toro Ha KaTaIM3aTOP MyCKallacb NOBTOPHO Takad %Ke NOPLUA HeakTHB 
Hol COz. AkTuBHOCTb (Ay oom) B TasOBOl (base pocia He3HayHTeMbHO. Ota one: 
palua Obla ele pas nopTopena. Pocta akTHBHOcTH (Aj oom) B ras0BoH cask 
3aMeTUTb He yfalocb. GaTem peakTop Obl HarpeT JO Temmepatyppr 475°. Ha 
rpeBaHHe BbISbIBAeT NOAB/ICHHe B rasOBOK (pase aKTHBHOCTH (A;y), COCTaBIAIO: 
myeH mpumepHo 20% or o6mei akTHBHOCTH, morsouleHHOi KOHTAaKTOM 
JIMitb BBeXeCHHe B UMPKYAAMMOHHBIM KOHTYp BOOposa mp Temnepatype 475' 
NOSBONACT CHAT OCTAIbHYIO YaCTh aKTHBHOCTH. IloKa elle He yaJlOcb ycTaHo: 
BHTb XHMHUCCKHH COCTAB ra3OB, BbIeAIOULMXCA Moce HarpeBaHusA vu pH OG: 
paOoTke KaTalM3aTopa BOLOpOLOM MpH TemMmepatype 475—500°. 
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Ha puc. 2 npecTaBseHbI TObKO UTO ONHCAHHbIe ITAMbI KHHETHUCCKOLO OMbI- 
4a. [loqo6HbIe OMbITHI NMOBTOPAMCb MHOFOKPaTHO, H XapakTep H3MeHeEHHH XxO7 
DOWIO BOCIPOH3SBOAMICA. 
B pyro cepHu OMbITbI NpOBOAMIHCb culeLyIoulMM O6pa3om. Ha tTpeHupo- 
BaHHOM KaTasIu3aTOpe BHavase NOTMOMLAaIH ONpeseeHHy!O NOPIMIO HeaKTHBHOM 
CO2 (1,64 cm? H. T. 2.), a 3aTeM CTporo WO3HpOBaHHyto Nopwunto (0,82 cm? x. T.71.), 


UMN /MuUP 


200 400; 200 600 | 200 600 20 40 60 \700 600 |200 600 mun 


Puc. 2. Ilepexogz B ra30By1o da3y xemocop6upoBanHol COs pu pa3- 
JMUHbIX yCnOoBHAX. 1, 2 ud—oOOpaboTkKa KaTaH3aTOpa Tpema Mocue- 
JOBaTeIbHBIMH MOPWHAMM HeakTHBHOM COs: 4 — narpeB KaTasmHsa- 
Topa pu Temmepatype 475°; 5u 6 — pBe nocneqoBatTembHbIe OOpa- 
O60TKH KaTamM3aTOopa BOOpoya MmpH Temnepatype 475° 


| akTuBHolt C!Oe, nocae yero MpOBOAMJICA OObIYHbIM KHHeTHUeCKHH oMbIT. B Apy- 
roM onbiTe Taka 2Ke Nopuna (0,82 cm? H. T. 2.) akTHBHOH CO, norsommamacb 
_ KaTasIM3aTOPOM HerOcpeCTBEHHO MOCJIe TPeEHHPOBKH C MOCJeLYIOULMM CHATHEM 
_KpHBof w30TOMHOrO OGMeHa (puc. 3). 


UMN /MUH 


10 20 0 40 50 mun. 


Puc. 3. SaBucuMocTb CKOpOCTH H30TOMHOTO OOMeHa OT TlOpAy- 

Ka 3allOJIHeHHA MOBEPXHOCTH KaTausaTopa. / — BHauYase NO- 

ruiomeHo 1,64 Ml HeakTHBHOH COs, a 3aTeM 0,82 Mia aKTHBHOK 

CH4O.,, 2 — axruBHaa ClO, mormomleHa HelOcpeCTBeHHO Ha 
TPCHHPOBaHHbIH KaTasIMsaTOp 


Kak BHHO M3 puc. 3, MpOlleHT OOMeHa 3aBHCHT OT NOCeAOBAaTeIbHOCTH MHO- 
rOWeHUA: eCIH akTMBHad C!4Oe2 morsoulaeTcA BHauae, TO MOA oOmMeHa Ha 
15—20% uMxKe, 4eM pH OOpaTHOH MocseOBaTeJIbHOCTH. 

Tlona o6MenuBaemoro COz 3aBHCHT He TOMbKO OT MOCJIeqOBaTeIbHOCTH MO- 
TIOWLeHHA, HO HM OT CTeMe€HH 3aNOJIHeEHHA AKTHBHBIX YUaCTKOB. 
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Ha puc. 4 mpegcraBienbl pesybTaTbl H3MepeHua cKOpocTH OOMeHa CC} 
WIA OMbITOB, B KOTOPbIX Ha KaTaJM3aTOP MpeABapHTebHO ObINIO NMocaKeH|h 
2,85 cm? HeakTHBHOH CO u swMuIb 0,42 ma akTHBHOH C¥4O;. B atom cayyae AC i 
JIA OOMeHA CocTaBJIAeT OKOMO 60—65%. [IpuBeqeHHble JaHHbIe YKa3bIBaloT Hi) 
HaiMuHe JBYX Pe3KO OTJIMUHbIX MO CBOHCTBAM Y4aCTKOB, XapaKTepH3yIoulK. 
WeIOYHY!0 YaCTb NMOBepxHocTH KaTasMsaTopa. Ilo-BuaqHMOMy, Mbl HMeeM Jed} 
JM60 C CYeCTBOBaHHeM NO Kpaiinelt Mepe ABYX XHMHYeCCKH Pa3sJIMUHbIX op! 
mjeslOUHOrO MpOMoTOpa, HOO c HauMuHeM HaOOPa Y4aCTKOB, Pe3KO OTJIMUHBL | 

mo cBoei akTHBHocTu. LupoKo 

t=Qvac. oOcmeqoBaHve OObUIOrO YHCAY 
sieges KaTaJIM3aTOpOB CHHTe3a aMMHaKalé 
Pa3JIH4HbIM O6pa30M MpOMOTHpO|® 
BaHHbIX, MO3BOJINT rlyOx*Ke NOsOn in 
TH K BOMpocy O MpomoTupyrouleml 

AeHCTBHM UleIOUHOH JOOaBKH H (fF 

pomu COz kak KaTasIMTHYeCKOre@® 

ae ala. i 
! OrcyTcTBHe Tepexofa aKTHB4T 
g 10 2 30 40 Le HOCTH MPH JJIMTeIbHOH WAPKyIA-M 
oo wuu B aTmocdepe CO, He u Ar ¥iP 

Puc. 4. 3apucumocru ckopocTu H30TOMHOTO OOmeHa 6 OBICTPbI# OOMeH MPH HaIH4HH Ep 
OT CTeleHH MpeABapuTesIbHOTO 3anOHeHHA MOBep x- ra30BoH cpa3e COz YKa3bIBaeT Ha 
BOCTH/ HeaKTHBHOR COs! TO, TO M€XaHH3M OOMeHa B HccuIe-H 

3 JOBaHHOM cJIy4ae, MO-BHMMOMy,ji 

630K K MpPe@MIO%KeHHOMY HeKOTOPbIMH aBTOpaMH Mpoueccy oOmenHa (8) COsz} 
Ha KapOOHaTax Ue/IOUHBIX H UeJIOUHO-3CMeJIbHBIX SIeMeHTOB. Ilo asToH cxemer 
mepBol cTaqvel sABAAeTCA aCOpOUMA ra3a Ha MOBePXHOCTH KapOoHaTa c O6pa 
30BaHHeM MOBePpXHOCTHOrO COeAHHEHHA alcopOu“poBaHHOH AByOKHCH c Kap6o-* 


HaTHOHOM 


c 
2 


— 


—— 


i SS ee 


S 


t=20 yae. 
fe-wewe— 


S 


Ss 


//pouehin bomeHa 


[cuore -Cl20, i= [C203-CHO- 


¢ nocmezyroureh ecopOuuelt C!4O2 B OObeM, T. €. MPOMCXOANT ABOMHOK OOMeH } 
c O6pa30BaHHeM MpOMexXyTOUHOrO KOMMIeKca, a He JHCCOWMaATHBHBIN OOMeH | 
yepe3 ra30Bylo (da3y. 

ABTOpbI BbIpaxKaloT rayOoky1o OmarogapHocTs VM. I]. Cunoposy u C. C. Jla-, 
YHHOBY 3a MpefOcTaBIeHHe KaTaIH3aTOPOB H PA WeHHbIX COBETOB MPH BBITOJI- } 
HeHHH padorpl. | 


Tlocrynusto 
25 VII 1957 
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XHMHA 


| Axanemux A. B. TOMUMEB, H. C. HAMETKHH, FY 4AH-JIM u H. A.? JIEOHOBA 


CHHTE3 HW CBOMCTBA ®EHWI-, 3,4-KCHJIMJ- U 
4-A30NPONWJIPEHWJIAJIK HJICHJIAHOB 


B nocaeqHHe rogbl yeaeTcA OoubwI0e BHHMaHHe CHHTesy HW U3Y4eHHIO 
3HKO-XHMHYeCCKHX H TeXHHYCCKHX CBOHCTB KPCMHHHYIeBOROpOOB pasuy- 
pro crpoeHHaA. Bombo MHTepec MpecTaBAIOT KPeMHUiyreBoZOposH, 
NepKallve apPWJIbHbIe HM AJIKHJIDHbIC PaMKaJIbl, CBA3AHHbIE C ATOMOM KpeM- 
ua — apuJlaJIKWJICHIaHbl. 

B mpegbiqyujem coo6ujenun (1) HaMH ObIWIH ONMCaHbI MOHO-, H- WH TpH-n- 
WIMIAIKMICHIaHb!. B HacTosel paOoTe ONNCHIBaIOTCA NOyueHHe MH CBOLCTBA 
CHHMaIKHWJICHIaHOB, 3,4-KCHJIMaIKHJICHIaHOB HM 4-n30mNponHudeHuiaKH- 
WaHOB. 

3 3,4-KcHJIMaIKHJICHIaHOB H3BeCTeH TOJbKO OHH 3,4-KCHJIMJITpHMeTHI- 
unaH (*). 4-M30nponuidenusaKusIcHaHbl B JIMTepaType He OMMCaHBl. 
Mena KUJICHaHbl HAMU CHHTC3HPOBaJIHCb C WeIbIO CDAaBHEHHA UX Su3UKO- 
MMHUCCKUX CBOHCTB C APyrMMH apHJlalKuIcHaHaMH. Pay denuiaKusICcHa- 
0B HaMH MOJyueH BMepBble. 

Bce momyyeHHble (eHWaIKWJICHIaHb! ObIJIM MOJIYYeHbI C MOMOLbIO Mar- 
WHu- MW JIMTHMOpraHHyeckux coequHeHHH. 
| 3,4-Kenusumaikuicunanb (Ta6. 1) nomwyyaiucb MpH B3aHMOeHcTBHH 
44-KCUJIMJIIMTHA C COOTBETCTBYIOWIMMH aJIKHJIrasloO“y(9TOKCH)CHaHaMH. 3,4- 
: WIMIJIUTHH MOyueH “U3 4-6poM-o-Kcu1ONa, IIpHrOTOBJIeHHOrO OpOMupOoBaHHeM 
HKcu0a. AHasOrH4HO Obl NOy4eH 4-GpOMu30MponHIOeH30J1, Ha OCHOBe KOTO- 
joro yepes JIMNTHMOpraHHyeckHe COeEAMHEHHA ObIIM NONyueHb! 1M-4-n30nponusde- 
JUJIMMeTHJICHIAaH WM Ju-4-n30NponHdeHHJIIHSTHJICH AH. 
| @y3uko-xumuyeckHe cBolicTBa dbeHu-,3,4-KCcHIMI- HW 4-H30NponusmenusaJ- 
WJICHNaHOB TpeycTaBseHb! B Taos. 1. 

MeHHATPUMeTHACHAaH. K dennimMarnnhOpomuyy, MmpuHroros- 
enHomy u3 48 r Maruua u 318r 6pomMGenH30W1a, npHOaBAOCcb 108 rTpumeruu- 
mopcusana. Cmecb Harpepasacb 18 uac. Ilonyueno 62 r (BpIxog 41,3%). 
 MenuaATpusTHACcHaAaH. K 9THIMarHHHOpOMHAY, MPHrOTOBJeHHOMY H3 
2 r mMaruua uw 328 r Opomucrtoro sTua, MmpHOaBaanoch 105 r dennITpuxsop- 
WiaHa. CMecb Harpesamacb 15 uac. Tlomyueno 78 r (Bbrxog 81,5%). 
MenuATpYNpOoNnuaAcu aa H. K nponniMmarnMHOpomusy, MpHroroBuJeH- 
omy 3 72 r Marnus u 366 r OpomucrToro nponua, NpHOaBasnocb 105 r henuu- 
puxmopcuiana. Cmecb narpesasacb 15 yac. Tomyyeno 80 r (Bbixog 68,5%). 

MenuaATpUOyTuHACcHAaH. K OyruamMarHHhOpomuzy, mpuro- 
oBeHHOMy 43 72 r Maruusa u 411 r 6pomucToro 6yTuna, NpuOaBsANOch 105 r 
eCHHJITpUXMOpCHaHa. Cmecb Harpepanacb 15 uac. Tonyyeno 70 r (BpIxoy 
0,7 %). 

Tudbeuuagumetuacuaan. K dgenuamarnuiopomuyzy, mpuro- 
opmeHHomy u3 24 r Marnua u 157 r OpoMOens0Na, MpHOaBAOCh 64,5 r qu- 
(eTHAUXNOpcHiaHa. CmMecb Harpepasacb 12 yac. Tlonyyeno 83,5 r (BBIXO 
8,9%). 

MudbenuuaguatTuacuaan. K (beHHJIMarHHHOpomMuyy, MpHroroB- 
eHHomy u3 84 r Marnus u 471 r OpomOexs30ua, npHOaBAOch 127 r AusTHA- 
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jlMxulopcusiaHa. CMecb warpeBasacb 15 yac. Ilonyueno 95 r (BBIXOJL 49 } 
Hubenuagunponuacuusaan. K hennammtuy, NpHroroBlenue 
u3 6 r muTua u 65 r OpomOens01a, UpHOaBAOCh 41 Fr AHNPONHAAMSTOKCHCHIG 
Cmecb HarpeBasiacb 8 yac. Ilonyueno 17,8 r (BpIxoy 35%). | 
Nubenuagu6ytuacuaan. K dennmmutTnio, MpHroroBsenuf 
u3 3,5 r mutTua uw 37 r OpoMOens0Na, NpHOaBlANOch 20 r WHOYTHIHSTOKCHCH EE 
Ha. Cmecb HarpeBastacb 8 uac. Tlomyyeno 15,8 r (BbIxoy 54%). | 
Tumeuuatuuso0amuacuaan. K dennimutTuto, NpHroroBly 
HoMy u3 2,5r auTua uw 23,9 r OpomGen300a, mpHOaBsoch 18 r Aun30aMush 
3TOKCHcCHIaHa. Cmecb Harpepasiacb 10 uac. Tlomyueno 9,7 r (BEIxog 43%). 
34KcuuauATPUMeTHUACHAAH. K 3,4-KCHIMAIMTHIO, NPHToit 
JIeHHOMY 43 6 r HTH H 76 © 4-6poM-o-KcuuIONa, IpHOaBlANOCb 43,2 Tr TPuMeTi 
xslopcuuiaHa. CMecb HarpeBasiacb 8 uac. Tlonyyeno 41,5 r (Berxog 57,7% 9 
34KcHAHATpPHITHACH IaH. K3,4-KcHINAIUTHIO, IPHTOTOBICE RM 
My u3 2,5 rr quTua u 33 r 4-6poM-o-KcHJIoNa, MIpHOaBsANOCcb 40 r TPHSTHIOpOM 
JiaHa. Cmecb HarpeBasiacb 8 uac. Ilomyyeno 21 r (pErxon 46%). {ih 
34KcuNIHATpPHUNponnHAcH A au. K3,4-KCHAMJJIATHIO, IPHTOTOBME 
Homy u3 2,8 r auTus 4 37 r 4-GpoM-o-KcHulONa, NpHOaBAOch 42,8 r TPUnIe 
IWJISTOKCHCHIaHa. CmMecb HarpeBasiacb 8 yac. Ilomyyeno 30 r (BEIxoy 57 BF 
34KcuaunatTpuoytuacuaan. K 3,4-KcnHaMIMTHIO, TIpPHroTe 
JleHHOMy 43 2,5 r auTHA u 30 r 4-6poM-o-KcHIONa, NpHOaBANOch 36,2 Fr TH 
OyTHJISTOKCHCHIaHa. CMecb HarpeBasiacb 8 yac. Tlonyyeno 15,5 r (BpIxog 33 
Hu-3,4KcuauatuMeTuacuaan. K 3,4-KcumnaauTut, mie) 
rOTOBJIeHHOMY H3 8,4 r auTHA UH 92,5 r 4-OpoM-o-kKcHIOa, NpHOaBIANOCh 288% 
MMMeTHILUXIOpCHiaHa. Cmecb HarpeBaJlacb 8 uac. Tlomyueno 40,5 r (BBIxe 
69%). 
Au-3,4KcuaAuaAqMaTuUACHAanH. K 3,4-KcHIMIIHTHIO, NPpUHroTe 
JIGHHOMY H3 6,9 r auTHaA u 83 r 4-OpoM-o-KcHIONa, NpHOaBANOCch 32 r HST 
MXNOpcuwiaHa. CMecb HarpeBasiacb 8 yac. Tlomyyeno 38,5 r (BpIxoy 68,594 
Au-3,4-Kcuauaqunponuacuaan. K3,4-KcumuamuTui, IpHroToBsel 
HOMy 43 3 r auTHA MH 39 r 4-OpoM-o-KcHIONa, MpHOaBANOch 18 r ZunponEe 
AuxopcHiana. CMecb HarpeBasacb 8 uac. Tloumyueno 16,5 r (Bprxog 51%). 
Au-34kKcuauntu6Oytuacuaan. K 3,4-KcnananutTnw, mpuig 
TOBJIGCHHOMY H3 7 © JIMTHA H 92 r 4-6poM-o-KcuuIONa, MpH6aBsanOch 50 r Hee 
THJIQMSTOKCHCHsIaHa. CmMecb HarpeBasiacb 8 yac. Tlonyueno 33 r (Bprxog 40% 
Wu-4-nuso0nponuadbenuagumetuacuaanu. K 4-n30npe 
IMJIpeHHJIJIMTHIO, IPHrOTOBMeHHOMY u3 5,6 r muTua u 79,6 r 4-6pomu3onponHe 
OeHs0Na pHOaBANOCh 26 Fr uMeTHIAuxXMOpcuana. CMecb HarpeBasiacb 8 ual 
Tlomyyueno 36 r (Bprxog 61%). 
Wu-4usonponunadenuagusttuacuaan. K 4-ns0nponunbenuni 
THIO, MPHrOTOBJIeHHOMy U3 7 r AUTHA U 90 r 4-Gpomu30nponuG6eH30Na, IpH6 
BIANOCh 33 TL [MSTHIMXOpcHaHa. CMecb narpepaacb 8 yac. Tlonyuer 
50,7 r (BEIxog 73,6%). 


( 
Tlocrymuaio 
4 X 1957 
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Jlokxagn Akawemuun wnayk CCCP 
1958. Tom 118, Ni 4 


PH3SHTECKAA XHMHA 


H. C. AHJ)PEEB u E. A. MOPAH-KOWMIL 


XMMKYUECKH, HEOJHOPOAHOE CTPOEHHE 
HATPHEBOBOPOCHJINKATHbIX CTEK OJ 


(IIpedcmaeaeno axademuxom A. A. Jle6ede6eim 27 VII 1957) 


CrpyKTYpHaad OMHOPOMHOCTh CTeKOJI CJIOXKHOTO cocTaBa, MOcTyJHpyemMax 
MMmoTe3s0H Oecnopayounoh ceTkH SaxapHacena — Yoppeua (', *), B nocieqHHe 
Obl HEOMHOKPaTHO NO_Beprasacb comMHeHHIO (* 8), OcobeHHO yGequTebHbIe 
aHHbIe, CBHJTeIbCTBYIOUMe O XHMHYECKH HeOAHOPOHOM CTPOeHHH CTeKOJ, 
PII MOJIYYeHbI JI HEKOTOPHIX HaTpHeBOOOpocHsUKAaTHbIX cTeKo (% 14). Ox- 
aKO OOJILINMHCTBO M3 HUX HOCHT KOCBeHHbIM XapakTep H JleKalllHe B UX OCHOBE 
IKCIEPHMEHTHI AOMYCKAalOT HCTOJIKOBAaHHe C TOUKH 3peHHA FHMOTe3bI GecnopsAoU- 
40H ceTKH. B uacTHocTH, HanOoulee Ppe3KHe BO3PaXKeHHA BbI3BaIH NONMbITKH O6OC- 
(OBaHHA MU JeTaIH3alHH XHMMYeECKH HEOAHOPOAHOTO CTPOeHHA HAaTPHeBOOOpOcH- 
MKaTHbIX CTCKOJI, OCHOBAHHbI€ Ha H3YYeHHH CYOMHKPOCKONHYeCKOrO CTPOeHHA 
MOPHCTHIX MpOAYKTOB MX BbielayHBaHuA. Hanpumep, H. B. Benos ytrBepx- 
WaeT, uTO OOpa3s0BaHHe MOP, «KOTOPbIe axe MO reOMeTPHH He ObIIH OYepUeHbl 

HepBOHayaJIbHOM CTeKJIe», MPOMCXOAUT B Mpoiecce BO3LeHCTBUA KHCJIOT Ha 
MMHYeCKH OLHOPOHbIe UCxoTHbIe cTekuia (1°, 1°). [losromy o6Hapy2xeHHe KaKUM- 
WOO HeMOCpeACTBEHHbIM CTPYKTYPHbIM MeTOQOM XHMHYeECKH HEOAHOPOAHOTO 
TPOCHHA CTeKa NpeAcTaBAeT MPHHUMMMAbHbIN MHTepec. 

Jina 3TOW We Ob] UCNONb3OBaH MeTOJ, pacceAHHA PeCHTTeCHOBCKUX Jyyeli 
OJ, MasIbIMH yruiamMu. Bpiia H3roTOBIeHa HOBaA BaKYyMHaA KaMepa, B OCHOBe 
OTOpOH JlexKa/l IPHHUHM «paMouHO KaMepbly, MpeqioxweHHEI Kpatkum (*”). 
NOMOLLbIO STOH KaMephl HaM YJlasIOCb NOMYINTh OTUETIIMBYIO H BOCIIPOH3BOH- 
MYIO MaJIOYrJIOByIO AMpakiuulo OT cTeksa, COepxKallero (MOI. MpOWeHTos): 
Na,O7, B,O, 23 4 SiO, 70 u He noxBepraBlieroca HUKaKOMY XHMHM4YeECKOMY BO3- 
eHCTBUIO. 

BuarofapA He3HayHTeIbHOH pa3HHle MexYy IICKTPOHHBIMH IWIOTHOCTAMH 
oOacTel HEOMHOPOHOCTH, HHTCHCHBHOCTh pacceAHHA NO] MaJIbIMH yIJIaMU HEBBI- 
IeIOUCHHbIMH CTeKJIAMH O4CHb HEBEHKa WM MONMBITKH 3aperHCTPHPpOBaTb Takoe 
C4a6oe paccefHue Ha PeHTTeHOMMeHKe MPH MpPHFOTOBeHHH MOPOLWKOOOpasHbix 
oO6paslloB CTeKJIa OKOHYHJINCh Oe3pe3yJIbTaTHO B CBA3H C YHCTO MOBeEPpXHOCTHBIMH 
addekTaMu Ha 3epHax CTeKJIa, He HMeIOWIMMH HHYerO OOWero C BHYTPeHHHM 
CTpoeHHeM UccylelyeMoro OObeKTA. OTO pacceAHHe MOUTH He 3aBHCesIO OT COCTaBa 
H TEPMHYeCKOH OOPaOOTKH CTeKa, HO CHJIbHO 3aBHCeJIO OT CTeIeHH JMCMepCHOCcTH 
mopolika. 3ameTHoe paccesHHe B OOACTH,O4eHb OIM3KOH K MepBUYHOMY Nyyky, 
HaOs10falocb, HalpuMep, Ayia 3epeH Quamerpom 0,1 MM pu 2-yacoBol SKcNO- 
3MMH. B CBA3H C STHM CuleLyeT 3aAMeETHTL,YTO STOT 3:PeKT MOF BHECTH S3HAUHTeIb- 
Hble HCKaxKeHUA B PesysbTaTH! TodMana u CratTrona, NOJyYHBIWAX HeqaBHO pac- 
CeHHe PeHTTeHOBCKUX sy4eli MO MaJIbIMM yrslaMH OT CTeKMOOOpasHOrO KpeM- 
He3seMa H HaTPHeCBOMArHHeBOCHMKATHOPO CTeKa, HO MCCIeAOBaBLIHX OOpaslibi 
B Buje mopoika (18). , eri 

TlostomMy HaMH HCHOb30BaIHcb OOpa3sbl CTeKO B BHe MOJMPOBaHHbIX 
WaCTHHOK TOUMHOH oKoNO 0,2 MM, IpHyeM OTCYTCTBHe MOBePXHOCTHOTO 93qp- 
(beKTA KOHTPOJMPOBaIOCb H3MeCHeHHeM TOJLIMHbI OOpasiios. PentrenocbemKa 
MPOBOHIACb C NOMOULbIO (pHJIbTpOBaHHOrO MegHOrO u3sAyyeHHA (TpyOKa BCBM, 
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pexum padoTbi—l0ma, 30xKB) Wp paccTOAHMH OT oOpasila 20 nen Ku 300 we 
PacceaHwe Tox MaJIbIMH yraaMH Oblo0 mowyyeHo Aaa 9 oOpaslloB cTeKs\))" 
NOBeprHyTOrO pa3sIMYHOK TenOBOH oOpaoorke. UcxogHbm Obl o6pasen Ne 

OTOXKEHHI ~MpH Temnepatype OKOMO 500°, ocTabHbIe OOpasubl Mporpeky 
uch upH 600 nu 650° 8B TeyeHHe pa3/JIMYHOTO BDPeMeHH (ot Tal 
8 uac.) WH 3aKaHIvcb B BOSLyXe. OKCHO3HUMA, SaBMCAlad OT Pash» 
pos oOvlacTeli HeOMHOpOmHOcTH, KOWIeOasacb OT 15 uac. (AA O6pasia, Mpory De 
roro B TeyeHue 6 uac. mpu 650°) yo 100 yac. (aa O6pasya Ne 1). Crexaa, OTH" 
rapuineca mpx 600°, ocranuch, nogo6Ho o6pasity Ne 1, mpospayHbiMH, a OTA) 


Puc. 1. Kpweble HHTeHCHBHOCTH paccesHHA MO MaJbIMM yr- 

JaMM HeBBILLeIOYeHHBIMH (CIJIOWHbIe KPHBble) H MOPHCTbIMH 

(IYHKTHpHble KPHBbIe) CTeKIaMH, OTpaxkalollHe BJIMAHHe 

oTKura mpH 600° (J) wu mpu 650° (//), r — paccroanne OT 
WeHTpa MepBMuYHOrO Ny4Ka B MHWMMeTpax 


rapluvecsd mpu 650° uMennH pa3vIHUHY!O CTeMeHb OMaseCHeHIMH, BO3PacTaBLIyK]|E 
YBeIHYeHHeM MpOOKNTebHOCTH OTKHTa. MHTeHCUBHOCTh pacceAHHA BUXHMOIE 
cBeta (A = 5400 A) usMepsmacb Ha ClellMaIbHOH yCTaHOBKe C MOMOM[bIO PoTyE 
yMuoxuteia OIY-19 wn ycusmHTesa MOcTOAHHOTO TOKAa. i 

OHOBpeMeHHO HaMH HCCIeLOBaIHCb NMOpHCThle CTeKJIa, MOJIYYeHHbIe H3 TE!) 
7*e OOpasiloB nyTem Bo3sfelictBua HCl u KOH B ycmoBuax, OMWCaHHbIX pany 
(""). OTH OOpasubl HcceOBaNNCb B Bue NopouiKa. TapantTueli Toro, uro NOBep:? 
HOCTHbIM SMeKT B MAHHOMCJIy4ae HE HME 3HAYEHHA, ABJISJIMCb MaJICHbKHe SKCII ? 


SHILMM (MOpAKa HECKOJIBKUX MHHYT) HM 3aBHCHMOCTh AuddppakUMOHHOH KapTuH} 


7 
OT TeMIOBOH OOpasoTKH UCXOAHIX CTeKO, HO He OT CTeNeHH WUCMepcHOcTH M1 
polka. 

Ha puc. 1, J CMOWIHbIMH JIMHHAMH H300PaxKeHbl KPHBbI€ HHTCHCHBHOCTH Hid! 
xogquHoro crekuia Ne 1 w crekom, ormxuraBuinxca mpu 600° B teyenne 4 u 8 Gay 
(No 2 u Nod, coorsercrBeHHo). Hamuune MakCuMyMa Ha 9THX KPUBBIX CBHeTem 
CTBYeT O JOBOJIbHO OMHOPORHBIX pasMepax pacceHBaIOUAX OOacTel H HX OCT 
TOUHO MWIOTHOM pacripegeneHun. MuTrencuBHocTb B MaKCHMyMax MIpHHsATa 
elMHuily. COBUr KPHBbIX MPH YBeHYeHHH MpOLOJKUTEIbHOCTH OTIKHTA CBID 
JeTeIbCTByeT OO yBeM4eHHH pasMepoB OGsacTeli. Ha sTOM %e pHcyHKe NyHH 
THPHBIMH JIMHUAMM H300parxKeHbl KPUBble HHTEHCHBHOCTH MOPHCTHIX CTeEKOM, MOWE 
YeHHBIX H3 TeX Ke OOPaslloB. ITH KPHBbIe OVEN OWIH3KH K KPHBbIM COOTBE) 
CTBYIOMMMX HCXOMHBIX CTCKON, YTO ABIAeTCH YOCMHTeIbHbIM JOKa3aTesbCTBO} 
OM30CTH POPMbI H pasMepoB OG.lacTeli HEOAHOPOAHOCTH B MCXOMHBIX cTeKsat 
MW Op, OOpasylouluxca B Mpolecce BblIenawMBaHHA. Pacuer payquycos HeoxHOpo)| 
HOCTeH, MPOBeJeCHHbIH Ha OCHOBAHHM NOJOKeHUA MHTepdepeHIHOHHOFO MaKCHM}| 


ay 


B 3, 4 pasa. 
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Ha pune. |, // npupexenbl KpHBble HHTeEHCHBHOCTH HCXOJHbIX H BBILIeIOUeH- 
jNBIX CTCKOJ AIH OOpasilos, oraMraBuiMxca mp 650° B Teyenne | uaca (Ne 4) 
6 uac. (Ned). MurencuBuocrb mp MHHMMaJIbHOM yrule paccesHus (Ha paccTos- 
au 0,05 MM or Kpad nepBuyHoro myyka, T. e. Ip yruie paccesnua 30”) mpu- 
ata 3a equnully. B jocrymHoh oOacTH yrioB HHTepdepeHIMOHHbIX MaKcUMy- 
)MoB He OOHapy2KeHo. HeckouIbKo 6oubllee pacxox*KeHve MEXKLY KPHBbIMH UCXOJ- 
HBIX H MOPHCTHIXCTEKOJ OObACHACTCA BSTOM CY 4Aae PasIMYHbIMH YCJOBHAMH PeHT- 
WeHOCBeMKH: UCXOJIHbIe CTeKJIa CHUMasIMCb pH 30 KB, a NopucTbie mpu 15 KB 
(Mf Mpollemmaa yvepes PubTp HavOosuee HHTCHCHBHAA KOPOTKOBOJIHOBaA UaCTb 
}HelIpepbIBHOrO CliekTpa OOycOBHa CIBUr KPHBbIX HHTCHCHBHOCTH HCXOJHBIX 
PTEKOI K MeHbINHM yrvlaM paccCeAtHHA. ITO OOCTOATEIbCTBO ObIIO MpOBepeHO 
(relMaJIbHbIM 3KCMepHMeHToM. [ostomy H 34[eCb MOXHO CUHTAaTb, 4TO Popma 
pasMepbI OOacTeH HeEOAHOPOHOCTH HCXOJHbIX CTeKO OM3KH K (bopme u 
)pa3MepaM NOP BbILILeIOUeHHDIX CTeKOW. Uo KacaeTCA BIIMAHHA TeENMIOBO OOpabor- 
KU, TO OHO TaKOe Ke, KaK H AIA OOPaslOB, OTOXK*KeHbIX pH 600°, HO pasmepbi 
yoOulacTeH HeOAHOpoAHocTH mpu 650° sHauuTebHO Oosblle. 

Pacyer, mpoBeeHHbIii 10 MeTORy KacaTesIbHbIx (6e3 BHeECeHHA KOJJIMMAallHOH- 
HOM MOMpaBKH Ha KOHeUHYIO WMpHHy Myyka), MOKa3bIBaeT, HYTO AIA OOpasita 
fi 


° 4 cpequnh paluyc oOsacTeli HeEOMHOPOAHOCTH yBeHUMJICA MO CpaBHEHHIO Cc 
odpasiom Ne | yo 380 A (MHTeHCHBHOCTb paccextHHA BUAMMOPO CBeTa BO3POCa 
Mp 9TOM NpHMepHo B 30 paz), a Aa OOpasua Ne 5 — no 610 A (uHTeHCHBHOCTB 
pacceAHHA BHAMMOrO CBeTa BO3pocda Oouee, YeEM Ha TPH NOpAKa). 

_ TakuHM 06pa30M, Ip MpHMeHeHHH MeTOMa MaJIbIX YIJIOB K HEBBILLeOYCHHbIM 
HaTPHeEBOOOPOCHJIMKAaTHbIM CTeKIaM, MpOrpeBaBIIMMCA IPH Pa3JIHUHbIX TeMMepa- 
Typax B TeYeHHe PasHOro BPeMeHH, ObIJIH BbIABJICHbI Te Ke 3AKOHOMEPHOCTH, uTO 
M Mp uccTeqoBaHuH nopHcTHIx crekou (1"). SOTO yOequTeAbHO NOATBeEPK Laer 
CIeIaHHbIH paHee BbIBOJL O CYULECTBOBAaHHH B HCXOMHbIX CTeKIaxX CYOMHKPOCKO- 
mMYecKH xX OOJlacTel HeoAHOpOAHOcTH. PocraTux o6acTrel Ip HarpeBaHHH MOKeT 
COMPOBOKAaTbCA BOZSPaCTaHHeM CTeMeHH YNOPAMOYeHHOCTH (KPHCTAJIJIHTOB), O 
YEM CBHJETeIbCTBYIOT MIPeABaPHTeJIbHbIe Pe3yJIbTaTbI HCCJIEMOBAHHA TeX 2%*Ke 
CTeKOJI OObIYHBIM MeTOJOM PeHTTeHOCTPYKTYPHOrO aHasu3a. Pomb Tako Kpu- 
\CTaIH3all4u OOpaTHOH «KOMMOHEHTHIy 3THX CTEKOJI B PacCeAHHH BHAMMOrO CBe- 
ira HM MaJIOYrIOBOrO PeHTTeHOBCKOFO BbIACHAeTCA B HacTOALLee BpeMA. Bonpoc 
Ke O XHMMYCCKH HEOJHOPOLHOM CTpoeHHH HaTPHeEBOOOPOCHJIHKATHBIX CTeKOMI 
|cllelyer C4HTaTb pellleHHbIM OKOHUATEJIbHO. 


VWucrutyT XHMMM CHIMKaTOB Tocrynuo 
Axkajlemuu HaykK CCCP 15 VII 1957 
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PUBSHYECKAA XHMEM 


ti 


Mi 


H. C. FAPA®bAHOB u Bb. M. KO3bIPEB 


O BAMSHHM KHCJIOPOAA HA MAPAMATHHTHOE PE3OHAHCHOE)| 
NOPOWEHHE B a«-MbEHMJI-3-NMKPHJIPAAPA3HIIE | 
(IT pedcmaeaexo akademuxom B. A. ApOysoeeim 8 VIL 1957) 


Ha uacrote 127 Mru, meToyzoM, onmcaHHpm B paoorte (*), Hamu OOHapyxKewh 
CHIbHOe BIHAHHe KHCMOpOsa Ha pes3OHaHCHOe NapaMarHHTHOe MOTVJIOWLeHHe|® 
aa-luenua-8-nuKkpnirugpasune (TPMT), B3sarom B Bue CBeKepacTepToy 
MeIKOKPHCTalim4eckoro mopoutka. IIpH NOHM*KeHHH JaBeHUA BOSLyxXa HIF 
OOpa3IlOM HHTCHCHBHOCTb JIMHHH Ti) 
PIOWLCHHA YBeEIMUUBAeTCA, a MOJYIL]E 
puHa ee yMeHbilaerca. Iloppimen!e 
aBMeHHA JO MepBOHaYasbHOrO 3E\e 
YeHHA TMPpHBOAHT K BOCCTAHOBJICHIB! 
mpexkHel JIMHHH MOriOWleHHA. = | 

BausHue kHCIOpoyqa Ha HHTEl 
CHBHOCTb, WHpHHy H (OpMy JIHH 
IIPOABJIACTCA OCOOCHHO 3aMeTHO Ij] 
oxJiaxkyeHuu o6pa3ua JIOIIT. Sane: 
cumMocTH owyumpuHp AH sMH 
NOTIOWLeEHHA OT TeMMepaTypbl B CH: 
pasiiax, HaXOJMBUINXcA Nok WaBsBy 
100 200 300 406 °K Hem Bosfqyxa B 9-10-4 mm u 760 Mit 

DT ocr IpuBesenbl Ha puc. 1 uw cororpadipe 

Puce. 1. Sasucumocrb AH ot Temmepatyppi HeEKOTOPbIX MNOJIYYeCHHBIX JIMHHH 

mpH jlapsenuu 9-10-* mM opt. crt. (a) u Ha puc. 2. 

760 mm pr. ct. (6) . 

V3 puc. | BUAHO, UTO B OTCYTCTBD 

KHCIOposa (KpHBad @) HaGwoqaer |e) 

JIHIUb BeCbMa CjlaOoe yMeHbulenHe AH mpu narpepanun JIOTIT of 77 no 395° 

BePOATHO CBA3AHHOe C YMeHbIMeHHeM aiPeKTHBHOCTH JIOKaJIbHbIX MarHUTHE!! 

momen BCJIeACTBHe TeIJIOBOTO JBHxKeHUA (?). 

Odpasen JIOMT, waxoqaumiica B KOHTaKTe c BO3yxom (puc. 1,6), Bele 
ce6a COBepIeHHO HHa¥e: B 9TOM Cyuae KpHBast A H (7) nexKur Bolle, mpHutt 
B HHTepBasle Temiepatyp oT~300 20o~250°K HaGmtogaerca pesKoe BOspacraH # 
IMM pHubI HHH. MHorokpaTHoe NOBTOpeHHe OMBITOB C OJHHM H TEM 2Ke OOpasiich 
AaeT HNCHTHYHbIC pesybTaTHl. PasMyHble OOpasibl MPH WaBeHHu BospLy.l 
B 760 MM HeCKONbKO OTMMYAIOTCA Apyr OT Apyra, upHyem pacwiHpenve JHEP 
OKa3bIBaeTCA TeM CHJIbHee, YeM MeHbUe pasMepbi uacturt JLOTIL. Tax, B o6pal 
Wax, MPHrOTOBJeHHbIX MyTem pactupanHa JIPIIT c caxapom, yyaBasocb nom} 
4UTb JHHMIO, WMphua KOTOpOH mpH 295° K 6pi1a~3 raycea, a npu 77°K— nph 
MepHo 10 raycc. Bausauue Temnepatyppl Ha AH u Bp 9TOM cayuae Obi0 OOpar{t 
MbIM. B KpyMHOKpHCTaWIM4eCKHX OOpaslax, re NOBepXHOCT CONpHKOCHOBeHID 
C KHCOpOROM BO3Ayxa HeBelHKa, XOX KpnBohH AH (7) oKasanca 6nu3KuM fi 
XOAY B 93BaKYHPOBaHHOM oOOpasile. . 

Oco6eHHo CHJIbHOe M3MeHeHHe JHHHM NOrMOMeHUA Ha6smOaercs, ec Meme 
pacreptaiit o6paser, TOIT naxoqutcs B HenocpeaCTBeHHOM KOHTAaKTe C KHIKEE 
KHCIOpOqOM. Ec xe OOpasell MPHBECTH B KOHTAKT C XHXKUM a30TOM, TO 3aB fl 
cumoctb Af/(T) oxka3bIBaeTCA IIPHMepHO TaKOli 9Ke, KaK B 9Bak YHPOBaHHC|s 
OOpasie; pH 3TOM IWMPHHa JIMHHM He M38MeHseTCH, MaKe ecu o6pasel cpael 
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mocie MOrpyKeHHA B XHHAKHH a3s0T MpHBeCTH B HeNOCpeNCTBeHHbIT KOHTaKT 
C 2%KHJKHM KHCTOpoyOM. 

H{3J102%KeuHbIe OMBITE! MOKAa3bIBalOT, YTO H3MeHEHHeE WIMPHHBI JIMHHY WeHKOM 
0613aH0 MOuleKyaM KucCOpoya, alcopOupyembim moBpepxuoctbio JIOTIT. Pac- 
uMpenue HHH JLOIIL na6mogxanocb Takxe B aTmMoctbepe NO,. Takum o06pa30m 
okasbiBaeTca, uTO B JL@IIL, kak u B yraax (°), aqcop6uposannpie napamarnur- 
Able Pasbl SHAYHTCIBHO YKOPayMBaloT Bpemsa T,, onpesemmtollee WMpHHY WMHMH. 


boy : i 
| | 
pe } \ 


ae i 


£ 
G 


Puc. 2. Kpuppie pesonaHcHoro mapamaruutHoro norsouenua B JLOTIL. 
a —760 mm pr. cr.. T= 295°K; 6—9-10-4 mm, 295° K; ¢—9-10-4 mm, 
77° K; 2—760 mm, 77° K 


HanOoulee 3aMeuaTeJIbHbIM (aKTOM ABJIAeTCH Mp 39TOM pesKOe M3MeHeHHe 
WHPHHbI JMHHM BOH3H 275°K. Ono MoxeT ObITb O6ycOBIeHO H60 pe3KuM 
M3MeHeHHem ajcopounu O, Ha JIMIIL (uanpumep, o6pasoBpanvem mpu Temmepa- 
Typax<(275°K sBroporo axcop6uHoHHoro clo” MomeKya O,), 1460 u3MeHeHHeM 
XapakTepa J[IBHXKeHHA MONeKYys O, Ha noBepxuHocTu JIPTIT. Mocnequee o6nsacne- 
HHe MpescTaBAaetca Goee BepoATHHIM. MoxkHO MpeqnoJaraTb, 4YTO MpH Temme- 
patype Bbilie 275°K amcopOupoBaHHbI KUCMOpOA OGsalaeT OOMbIION CBOOOLOI 
JBYxKeHHA Ha NoBepxuocTH JIOIIT, o6pa3yx kak Ob! JBYXMepPHbI ras uM KUL- 
KOCTb; 9TO JBH2KeHHe JOJKHO OCNaOATS 9=PeKTHBHOCTH JIOKAJIbHbIX MaPrHHT- 
HbIX TOeH, CO3aBaeMbIX MOJIeKyaMu O,; MIpu TemnepaTypax HWxKe ~275°K 
JBY2KeHHe ajlCOpOHPOBaHHbIX MOJICKYJI «3aMOPaxXKHBAaeTCA». 

Ajcop6uua Kucnopogza nopepxHocthio JI@IIT spaserca neppok craqueti 
OKHCJICHHA ITOFO CBOGOHOFO pasNKasla; CaMO Ke OKHCJIeHHe IpoTeKaeT MeIeH- 
HO: axKe B OYeHb CHJIbHO JMCMeprMvpoBaHHblx OOpasilax, HAXOAAWMXCA Ha BO3Ly- 
Xe, NapaMarHUTHbIM pes30HaHC HCUesaeT NOJIHOCTHIO JIMMIb YePe3 HECKOJIBKO HEH. 

Hy2KHO OTMeTHTb, TO B HTepaType COJepxXaTCA JOBOJIbHO NpOTHBOPeuHBble 
JaHuble O WMpvHe HHH MapamarnuTHoro pesoHanca B PINT (*%). Temnepa- 
TypHaa 3apucumoctb VH B JL@OIIT taxxe oKa3bipaeTca pa3HUHOH y pa3HbIx 
aBTopos (°,” °). Ham KaxKeTCa BepOATHBIM, YTO 9TH PaCXO*KJeCHHA MOryT ObITb 
OObACHEHHI TeM, YTO MpHMeHAMIHCh OOpa3zub! LPM pasmmunok creneuu Mcrepe- 
HOCTH H pa3HOro BO3pacTa, BCeACTBHe Yero JeHcTBHe KHCMOPOa CKa3bIBaJIOCb 
Ha HHX He OJMHAKOBO. 

B 3aksoueHHe aBTOpbl BbIpakaloT riy6okylo Osarogapuocth M. TI. Bauau- 
TOBOH 3a IIpHroTOBeHHe Mpenapata a«-qnpenH-3-nvuKpHIrHApasusa. 


@u3HKO-TeEXHHYeECKHH WHCTHTYT Tocrynuaa 
4 VII 1957 


Kasanckoro cbumvana AKxagemun Hayk CCCP 


IUTMPOBAHHAA JIMNTEPATYPA 

tH. -C: Fapuodeanos, B. M Ko3 np es, KOT, 38, 272 (1956).* L. Si San- 
Pye POL tSiput y, Balls tAmes Phys: Sec. 1) °2141(1956)5 422 RE ES. Cod ring t on, 
De. Olds) Hi G Torrey, Phys.Rev: )-95; (607.(1964)., 4M. A, Gansiens, 
Ss. Singers, A. H..Ryam,Phys. Rev:, 96, .53 (1954). 5 ros Bar uk ny en 
fain, Physica, 22, 129 (1956)5- "MR. (Gabillard J. A. Martin, CR. 
Boe 00781904), 8 Van Gerven; A: Van Fitter bee'k, 

Phys) Radium, 17, (40 (1900)” “al “Si Silinge rE: GySp ens es, J. Chem. 


J. 
iiss (207989) (1053) Pale) JemeG anni tsein, ReO kes, Hep Mi -G@iniisam an, 
J 


Vanden Handel, Physica, 20, 13 (1954). 
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Jlonnagm Arkagemunu nayx CCCP 
1958. Tom 118, Ne 4 


PH3HYECKAA XHMHU§h) 


A. HW. TEJIbBIUTEHH u M. HW. TEMKYH 
OB ONPEXEJIEHHM MOPAAKA PEAKUWHH fi0 KHCJIOTHOCTH 
(ITpedcmasaeno axademuxom A. H. Ppymcunolm 23 VII 1957) 
Ilpu KatTamv3e KOHUeCHTpHpOBaHHbIMH KHCJIOTAMH cTeleHb Tepexoya cyO f 


ctpata B B mpotoHu3soBaHHy10 cbopmy BH* onpegemsetca KHCAOTHOCTHIO Cpebl Ke 
T. €. e@ CHOCOGHOCTHIO K OTJa4ye MpOTOHa, a TaK2Ke OCHOBHOCTbIO CyOcTpatTa|s 


Cant _ f 
care Khy. (if 


3mecb h,— KUCAMOTHOCTh cpewbl, K — KOHCTaHTa paBHOBeCHA peakIHv 
B + H+ 2 BHt, (2's 


BbIPaxKeHHaA B TePMHHAX AKTHBHOCTeH, XapakTepusyloulaAh OCHOBHOCTb B. |f& 

Cormacuo Tammerty ('), ecslHM MepBol cTayMeH peakIHH ABIAeTCA yCTaHOBJe 
HHe paBHOBecHAl (2) HW JIMMUTHPYyeT CKOPOCTh peakUMH aJIbHeHee MOHOMOUIeKY fe 
JISpHoe UpeBpallleHHe MpOTOHH30BaHHON tbopmpl BH*, To npu ycoBuH, 4TO cTeD 
MeHb MpOTOHH3auHu Masia (Cpy+< Cg), HaOmIOqaemMaaA KOHCTaHTa cKopocTH /§ 
mponopuHoHalbHa hy. A 

MpiciMMbl, OJHaKO, CJlyuan, KOra JIMMHTHPytolleH cTaqHH mMpemilecTByely: 
yCTaHOBJIeHHe PaBHOBeCcHA 


B + 2H+ = BH2t, (3) 


IIpu stom & JomxKHa ObITh MponopiMoHabua h? (ecu h,—kucJOTHOCTb, Onpesete 


JI€MA TO OMHOKPATHO MOMOXATEMbHO 3apA7KCHHOMY OCHOBAHHIO, MpOnopuHo-f) 
HaJIbHast hy— KUCJIOTHOCTH MO He3apAXKeCHHOMY OCHOBAHHW; B JlaJIbHeHLIeM Tap 
yupoleHua mpwHumMaem fh, = h,). 

Ilostomy 3apucumoctp k or A, mpescraBsaiwT ypaBHeHvem 


k = const-ht, (4) 


IlokazatTeb  OObIMHO HaXOAAT rpaduyuecku, OTKMadbIBan log k npoTHB yHK-h 
WHM KucoTHOcTH H, =—log hy. 
TakuM IyTem QvIt pactiaqa OeH30HIMypaBbHHOli KUCOTHI B CepHOi KUCMOTE! 
ObWIO Haieno, YTO N = 2, M CeNaH BbIBON, YTO peaKIHA BKMOUAeT MpHcoemH-f 
HeHHe JByX MpoToHoB (2). . 
H3 ckopocteli pacnagqa Apyrux KapOoKCHJIbHbIX KUCHOT B CepHoli KucmoTel 
ObIJIM MOYYeHbI 3HAYeHHA 1, OM3KHe K 1, O1u3KUe K 2, a TaKxKe MeHSIOULNeCAE 
€ COCTaBOM KuC/OTHI OT | RO 2 M MpeBEUaroulHe 2, Ta OObACHEHHA Yero ObIIY 
BbIABUHYTH! CNeMMabHbIe MpeNMOOARKeHHA O MeXAHW3Me peaKIHii (2). 
Hamu Opiia uccleqoBaHa KMHeTHKAa pacnaya MypaBbuHOll KUCMOTHI Ha OKHCB) 
yruiepona u Bony (*) B cpeqax HeSOs — H2O (or 80,7 m0 98,2% H2SO.) ui 
P,Os— H20 (07 72,4 n0 83,3% P2Os,T. e. B OGMACTH TaK Ha3bIRaeMBIX Kpenkux| 
hocopHEIx KucsoT). Baw mpoBeyenbt TakxKe u3Mepenun H, sTUx cpel, BKIIO-| 
“wad TemMMepaTypHylo sapucumoctb H, (4). 
KucsorHoctb cuctembt P2Os— H2O mpoxogur uepes MaKCHMYM Tip cojep- 
m*anuH P2Os oKon0 80%, B ormuuue or cucrempt HeSOs — H2O, rye KucuioT- 
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HOCTb MOHOTOHHO MeHseTCA C CocTaBoM (*). Ita oco6eHHOCTh cucTembI P205—H20O 
MOSBOIAeT JIyUlle BbIABHTb CBA3b MeKY KOHCTAHTOH CKOpOCTH peakIHH U 
KHCJIOTHOCTBIO. 

Ha puc. | Bennunnst — log k, akcrpanomupopanuble K 20° no ypaBHeHnio 
Appenuyca, mpeycrapenbl kak cbyHkuna — HH). 

Jin paciaya B CepHOM KMCIOTe HaKJIOH MpAMOM cooTBetcTByer 1 = 1,6, 
yTO He jlaeT BO3MOXHOCTH BbIOOpPa MexXKIY MeXaHH3MaMH, OTBeUAaIOULMMu 
me lu n= 2. 

Xo KpuBoH Ayia cucrempt PxOs— HeO yxaspipaer Ha HeMpHMeHMMOCT) 
ypaBueHua (4). OHOK H TOM we KHCOTHOCTH OTBeYAIOT CYI[eCTBeEHHO pa3sHbIc 
3HaveHHA KOHCTAHTHI CKOpocTH. CaeqyerT cuutaTh(*), urO H3MeCHeEHHe KOHCTAHTDbI 
CKOPOCTH C COCTABOM CpesbI ONpesesixeTCA HaJIO*KeHHeM JBYX ac:pdbekTOB — BJIHA- 
HH€M KHCJIOTHOCTH HM BJIMAHHeM NPHpossl pactBoputersa (addpexT MenwryTkKuHa). 


Piers! 


He nmpeyqpemiaa Bompoca 0 "MCE MpOTOHOB, NpHCOeAMHAIOWMXCA K pearH- 
pyrolleH MovleKyJle, H IPHHHMas B KauecTBe JIMMMTHPYlOllleH CTaqHH MOHOMO,Ie- 
KYJIApHOe MpeBpalleHHe MPOTOHU3ORaHHOH (bopMbI, werkO, aHasloruyHo (°), 
NOJYYHTb BbIPaKeHHe 


k= Bhi (x) @3? GURY (5) 


Sylecb h,(x) — KHCJIOTHOCTS Kak (PYHKUHA KOHWEHTPalWu KHCJIOTHI Xx; Mm — nops- 
WOK peaKWMH Mo KucMOTHOCTH; A(x) — 3HeEprHaA aKTHBAHH, 3aBHCALaA OT 
x, mpHuem A(x)=Ai(x) + AH®, rye Ai(x) — aHeprua akTHBAaLMH JIMMUTHPyio- 
men craquu, AH°— craHyapTHoe u3MeHeHHe TemlocoyepxKaHuA MpH MpOTOHH- 
3allHu. 

KoadpuunenT mponopuuonambuoctu B=BieAS°/R, rae Bi—npesakcnouen- 
UMaJIbHbIM MHOMKUTeIb KOHCTAHTbI CKOpOCcTH JHMUTHpyrolleH cTraquu, AS°— 
cTaHJapTHOe H3MeHeHHe SJHTpONHH MpH mpoTouHsayun. Mbl npHHHmMaeM, uTO 
Bi, a cmeqoBatesbHo, H B, He 3aBHCAT OT X. 

C wembio ompefemeHua n mpeyctaBuM A, ypaBHeHieM 


hy = B (x) e-* O87, (6) 


rye B(x) wu a(x) — HeKoTOpble PyHKUMA x. 
Papenctpa (5) u (6) ator: 
pee Be" (x) at (x)-tne (x) RT (7) 
CieoBaTeJIbHO, 
Be Axe eRe (8) 


npuyem F(x) — HaOmofaemblii mpeqaKcnOHeHWMaIbublli MHORKUTeIb H E(x)— 
HaO10aeMand SHEPrMA aKTHBAIMM BbIParxKalOTCA C/eLYIOULUM OOpa3om: 


F (x) = BB" (x), (9) 
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E (x) = A(x) + na (x). (10 # 

Ilia onpeyenenus n yHOOHO NOJIb3OBaTECs jlorapHcpMH4eckoH (opMolt ypaB- 
O)s 

ccs log F(x) = log B + n log B. (11) 


Besmunubl log 8 Bprmuucimiorca U3 PyYHKUMM KHCOTHOCTH H ee TemilepaTyp HOH |i 
3aBHCHMOCTH C MOMOI[bIO ypaBHeHHA 

als 12)| 

logg = —Ho—T (Gt), ( y | 

BbITeKatoulero 3 (6). 


° : ' 
B ra6n. 1 u 2 Ransr 3Hayenua log® npu 20°, paccuHTaHHble MO OTbITHBIMe 
jaHupim (*). 


Ta6nuna 1 TaOauna 2 
Cuctema H,SO.—H20 Cucrema P2:0s—H20 
P2O,, P,O,, 

HaSOu] og @ |[ Ma" | tog 8 “060 Ip MOE BP) a eee 
80 | 5,28 92 | 6,28 72.4 | 0,49 || 7950] 4537 
82 | 5,55 94 | 6,34 73,0 | 0,56. \\.79.7 \) 4.40 
84 | 5,77 96 6, 44 The Ove 1-0 02904 ie StieDeleomtad® 
86 | 5,97 97 | 6,44 75,0. | 4,05 ||. 82,0} 4.06 
88 | 6,10 98 | 6,97 76,0 | 4,14 |} 83,0] 0,86 
900) "6724 99 6, 80 77,0 \ 423° PSS Su 0e74 

78,0 {4,30 = = 


Benuunubl log® HeCKObKO MeHee TOUHBI, ueM H,. Onpemenenue F 43 KHHe-f 
THUCCKHX JIAHHbIX TaK2%Ke MeHee TOUHO, 4em OMpememteHHve Rk. Ilostomy rpadu- 


yeckoe nocrpoenne log F, log$ naer S6ombutMit pas6poc ToueK, yem MOocTpoeHHe } 
logk, H, 
O° 


6 0 05 10 15 
log "log 6 ——> 


Puce. 2 


Ha puc. 2 TouKn OTBeuaIOT ONBITHBIM JaHHbIM 0 pacnaky MypaBbHHOH KC - 
orl (*), a IIpaMble — 3HayeHuto n = 1. Hecmorps Ha 3HauHTeAbHBI pas6poc 
TOUeK B CJlyyae CucTemMbl P2xOs— He2O, MoxuHo CeaTb BbIBOL, UTO peakIMA Mpo- 
TeKaeT Yepe3 OOPaTHMylo CTaluIO MpOTOHUsallMu, pH KOTOPOH K pearupylomleh 
MOJIeKYe NPHCOCAHHAeTCA JIMLIb OHH MpPOTOH. OTO NOATBepxKaeTcA MOCTOAH- 


CTBOM 3HaveHHi B, BbIUHMCJIeEHHbIX 10 ypaBHeHuto (5)c n=1 mpu pasMyHBIX x (8). 
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HaO.1rogapuieech B pAe CydaeB 3HAYHTebHOe OTKJIOHEHHE BeIMUMHBI 
or l, Korgqa n onpefemtamnocb no ypaBHenuio (4), aABAAeTcSH, 110-BUJHMOMy, 
Je€QCTBHeM HeyueTa BJIHAHHA KOHWCHTPalWH KHCJOTHI Ha 3HEPrHiO aKTHBALLHH 
eakIHH. 

Onpegestenne n no ypaBuennto (11) mpHHunmuabHO mpaBMuibHee onpenene- 
MA TO ypaBHenuio (4), HO MpebABJIAeCT 3HAUMTeIbHO Goulee BbICOKMe TPe6oBa- 
WA K 9KCICPHMeHTAJIbHbIM JaHHbIM. 


Hay 4uHno-HcceqoBaTembCKUii Tocrynust0 
(PH3HKO-XHMMM4eCKHH HHCTHTYT 16 VII 1957 
um. JI. SH. Kapnosa 


WMTHPOBAHHAA JIMTEPATYPA 


ammett,-A. J. Deyrup, J, Am Chem. Soc., 54, 2721 (1932); 
mett, Physical Organic Chemistry, London, 1940. 2 W. Elliott, 
k, J. Chem. Soc., 1951, 3402. A.W. Tensp6mrenu, ©. IT. Wler- 
TemkKuuH, K@X, 30, 2267 (1956). *A. MW. TeansromrTenun, 
pa, M. HW. Temxkuu, Kypu. Heopr. xum., 1, 282 (1956); 1, 506 (1956); 
08 (1956). 
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Jloknanmn AkayleMun Hayk CC Ce 
1958. Tom 118, N: 4 


A. Tl. KJAHOB, A. JI. KAPTY)KAHCKHH, UH. B. PbIOKKKOBA nu JI. HW. UIyP 


JIEMCTBHE TPH3ITAHOJIAMHHA HA ®OTOFPA®HYECKHE 
IMY JIbCHH 


(I]1pedcmaeaeno axademuxom A. IT. Buxoepadosoim 13 VII 1957) 


B Teuenwe mocmeqHHX JleCATH JleT NOABIANTMCh coo6ujeHHa (* *) oO TIpHMeHe |e) 
HMM TpHsTaHOJamMuHa (TOA) WA MOBbILIEHHA UYBCTBHTCIbHOCTH AepHbIx POTO+O 
rpauyeckux 9MYJIbCHH K HOHM3YIOULHM YacTHaM. MexaHu3M 9Toro JelicTBHs ie 
HaCKOJIbKO HaM H3BeCTHO, He Obl uccuIeqoBaH. Her Take JaHHbIX O TOM, Ka 
Baunet TIA Ha UYBCTBHTeIbHOCTh CoTorpapuyeckHX 9MyJIbcHH K cBeTy. Ilos- 
TOMY HaM MIpefCTaBANOCh WelecooOpasHbIM ucceqoBaTb BAMAHHe TOA Ha 
CBETOUYBCTBHTeIbHOCTh pH pa3JIMUHbIX yCJIOBMAX OCBeEWIEHHA HW UCMOIb3O0BaTb 
NOJYYeHHbIe Pe3YJIbTaThI JVI BbIACHeHHA MeXaHH3Ma CeHCHOHJIM3upyrollero: 
neictsua TIA no aHasoruu c Apyrumu BUaMN CeHcHOusIH3anHH. Tak Kak cye-f 
CTByeT H3BeECTHAA aHaJIOrHA Mex Ly PoTorpaduyeckuM JelcTBHeM cCBeTa (B 4a- 
CTHOCTH BbICOKOH HHTC€HCHBHOCTH) H HOHH3YIOULHX YaCTHU, TO MapaJebHO, 
HCCJI€NOBAOCb JeHCTBHe 4YaCTHIL Ha Te %Ke 9MYVJIbCHH. 

Bpiwi0 H3yYeHO NOBeeHHe CeMH Pa3JIHYHbIX IMYJIbCHH: JBYX «CBETOBbIX»—} 
KHHOHeraTHBHOH Tuna A u aspodotorpaduyeckolt AC-1 spice uyBcTBHTebHO-e 
CTH — HM MATH AepHbIX — ocoOO mMeKO3epHucTOH THNa II-9 (*) u ueTHIpex se 
M@JIKO3EPHHCTHIX SKCICPHMCHTAJIbHbIX IMYJIbCHH, CHHTe3HPOBaHHbIX B HallleHa 


ma6opatopun (d=0,25 ») c YyBCTBHTeIbHOCTbIO K MpoToHam Jo 15 Mss. Sxcno- 
HH POBaHHe CBETOM IIPOH3BOHIOCb OT HMMYJIbCHOrO HCTOUHHKA C JIHTeIbHOCTHIO 
BCMbIWKH 1,2-10°° cek. H OT HH3KOBOJIBTHOH JIaMMbl HakaJIHBaHHuA pH BbIepx- I 
Kax OT 5 JO 45 ceK. yYepe3 HelTPaJIbHO-CepbIt CTYMeHUAaTHI KJIMH C KOHCTAaHTOR & 
0,17. Okcnonnposanne apia- 4 GeTa-yyaMH MPpOW3BOAMOCb Tak, YTOOBI MOTy- 
4HTb PpalallHio MOYePHEHHH, COOTBETCTBEHHO, C NOMOUIbIO HCTOUHHKA avip(ba- 
yactuu Po?! wat Oera-paydoakTHBHOrO CeHcHTOMeTpa (°). Kpome Toro, mpou3Bo- 
AUJIOCb SKCNOHHPOBaHHe MpOTOHaMH OTJa4uH OT HeHTPOHHOLO NcTOUHHKa Ra-+Be. } 
Ilepeq sKCNOHHPOBaHHeM 9MYJbCHH KyMaM B BOOM pacTBope TOA, KoH-| 
eHTpallMsaA KOTOPOrO MeHsAMacb oT | 10 5%, a B pae caryyaes Fo 20% no Becy; 

BpeMA KyMaHHsA CocTaBIAIO 3 MHH. QVIA CBeTOBbIX sMybCuH u 10 MuH. As’ 
AQepHbIX (TOMmMMHAa 50 p). Tpospnenve mponsBoqusoch B CTaHJapTHbIX Was 

KaxKNOrO THA SMYJIbCHH ycnoBUAX. IlouepHeHuA H3MepPAJIHCh Ha CPOTOSEKTPH- | 
yecCKOM MUKpodoTtometpe MO-2. 

Ha puc. | mpupeyena 3aBHCHMOCTb 4yBCTBUTeNbHOCTH (OLleHHBaeMOl NO 
MJIOTHOCTH NovepHeHusA 0,5 Hak ByasbIO, IpHueM 3a EHHULY MPHHATA UyBCTBH- 
TEJIbHOCTbh SMYJIbCHU, He OOpadoTaHHOH TOA) or konlentpanun TIA za Bcex | 
HCCJI€NOBaHHBIX SMYJIbCHH MpH 9KPaHHPOBaHHH CBeTOM Cc BbIepxKOH 5—45. 
cek. Kak BHJHO H3 KPHBHIX, MOBbIIIeHHe UYBCTBHTebHOCTH HMeeT MeCTO Is» 
BCX SMYJIbCHH, IIpH4eM TeM OosbLllee, YEM MeHBIe CBETOUYBCTBHT@IbHOCTh HC- 
XOJHOH SMYJIBCHH; JIA OTJCJIbHbIX MAJOUYBCTBUTEMIbHBIX 3MYJBCHIt 3TO yBeuIH- 
yeHne Jocruraer 1,5 nopaqkos. XapaktTepucTuyeckne KPUBbIe SMYJIbCHH (Mbr 
AX 3[eCb H€ MPHBORMM) NOKasbrBal0T, UTO JelicTBue TIA Bcerja HeCKOMbKO 6ONb- 
Ie WA HavaJIbHOrO yuacTKa,T. e. QA Ooee KPYNHbIX IMYJIbCHOHHBIX KPHCTAaJVJIOB. 
HimeHHo sTHM M cielyer OObACHHTH HeKOTOpHIe pasMuuA gelicrBua TOA Ha 
OTeJIbHbIe ANePHbIe SMyJIbCHH. HHTepecHo OTMeTHTh, 4TO ONTHMaJIbHad Je 
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Ga = eal el arses biel 


© > Siateialala 


pocTa CBETOUYBCTBHUTeJIBHOCTH KOHWeHTpaln dA COcTaBJIAeT MOpAAKa 1—2%. 


MBOJMT K pocTy ByaJH. 
CnelMaIbuble OMbITE! NoKa3au, YTO KyMaHve B TOA nocse 9KCNOHHPOBa- 
ja He Maer HMKAaKOrO MpHpocta 4YBCTBHTeN_HOCTH M TO, CIC NOBATEJIbHO ,. 
HicTBHe TOA He cBa3aHO Cc Mporleccom 

/OABJICHUA. f 

| Ha puc. 2 mpHBeyqeHa 3aBHCHMOCTb 
HBCTBHTCJIbHOCTH OHOH U3 AepHbIx 
hyapcnit K Pa3JIHUHbIM BUaM M3 yueHuA 
KoHWeHTpaunH TOA. 3yecb quia ambcpa- 
OeTa-H3J1y4eHHA UYBCTBUTeJIbHOCTbTakxKe \ 
MCHUBAJIACh M0 SKCHO3HIUMU, HEOOXOAHMON {0- 
his MNOJIYYCHHA MWJIOTHOCTH mouepHeHHA 
fo + Do, a WA MpOTOHOB — NO MIOTHO- 
vcmeqa. SakOHOMepHocTH pue. 2 THMHU- 
bI WH [WIA OCTAJIbHBIX WCCeOBAaHHbIX 
yabcuh. B yacTuocTu, WIA JIMTeIbHON 05 


3HAYNTeIbHO OOuIbIle, YeM JIS KOPOT- 
oro MMITyJIbCa, YTO HaNOMMHaeT runepcex- 
WOuIMsHpyrollee WelicTBue MpesBapuTesb- 
lo KpaTKOBpemMeHHOH sacserKH. J[pyroii 


%. 

| CxofcTBo ceHcHOnIM3upyrollero jel- 
Tana TOA u MpesqBapuTembHOH KpaTKO- 
PeMeHHOH 3aCBeTKH NOSBOJIAeT BbICKa3aTb 
Ipemmooxenve, uTO pomb TOA cBogutca 


}QKHOH OCOOeCHHOCTbIO KPHBbIX puc. 2 cael tes ney RE 
PBJIAETCH TO, YTO ONTHMaJIbHaH KOHILECHT- Kouuenmpauua TIA 

awa WIA BCe€X BUOB H3JYYeCHHA JIexKUT 

|OMHHX HU TeX %*Ke nNpesetax — oT | Ao Puc. |. 3apucumocrh cBeTouyBCTBHTeJb— 


HOCTH IPH JWMTeMbHOH BbI-epxKKe OT 
KOHUeHTpaunuH TOA. 1 —m. 9.* Ne 110, 
2—n. 9.* Ne 122, 8 —m. 9.* Ne 125, 
4—m-93.* N 123, 5 — oco6omenkosep- 
HucTaA 9myubcenua I1-9, 6 — KuHoHera- 
THBHAA 9MybcHaA Tuna A, 7 — aspo- 


oTOorpamHnyecKka = 
< OOPa3OBaHUl0 BLICOKOSPEKTHBHBIX LeHT- POnOE PAD HUES SARI OEY Ms ae 


DOB 3AKPENJICHHA 3JIEKTPOHOB MpOBO,HMO- 
TH, BOSHUKAIOIIMX B IMYJIbCHOHHBIX KDPH- 
Talax MOM WevicTBHeM M31yueHHA. SapaHee Heb3A CKa3aTb, MpeCTaBJAIOT 
WM coOoh 9TH WeHTPbI pe3yJIbTaT pOCTa Ye HMEIOWLHXCA WeHTPOB WIM OHH 
ROSHHUKAIOT TyTeM NMPpAMOH peakuMH MexkY TOA wu ranonnqHbim cepe6pom. C 
sTOH TOUKM 3PeHHA MpeACTAaBJAIOT HHTepec OMBITHI MO U3yyeHHIO JelicTBHA TOA 
a 9MYJIbCHOHHbIe€ KPHCTaJVJIbl, NOABEPrHyTble yaJieHHIO NOBepXHOCTHBIX IWeHT- 
DOB UYBCTBHTeIbHOCTH. ‘Jia 3TOTO IMYJIbCHH OOpabaTHIBaJINCb OTHOCHTEJIb- 
0 KOHILEHTPHPOBaHHbIM (5%) pacTBOpOM xpomoBok KHcOTHI HeCrO4. Y Takux 
SMYJIbCHH YCTAHOBJIECHbI CJIeLYIOWMe 3aKOHOMePHOCTH: 

1) Tecencu6unusaiHa mo Mepe yBelH¥eHHA BpeMeHH KynaHHA B HeCrOe 
POxOAuT yepes MakcHMyM pH 3—5 MHH. KyNaHHA WIA BCeX HCCJIeOBaHHBbIX 
PMYJIbCHM Mp TomMMmAHax c0A 10O—l5y. YMenbulenne JeceHcnOnIH3alHH pH 
IIUTeMbHOH OOpaboTKe HeCrO. cueqyeT, BUAMMO, NpunucaTb OOHAKeHHIO BHYy- 
PeHHUX ILeHTPOB UYBCTBUTeEIbHOCTH B Pe3yJIbTaTe PaspylWieHHA MOBepXHOCTHOrO: 
JOA KPHCTAaJJIOB. 

2) Jleficrpue TOA Ha amysbcun, OOpadotanHbie H2CrO.4, B oem 3HauH- 
T@JIbHO MCHbIe, 4eM Ha HeOOpaOoTaHHble 9MYJIbCHU. ITO BbIPaxXeHO BeCbMa 
CHJIbHO Y BbICOKOUYBCTBUTCIbHEIX 9MYJIbCHH (B YaCTHOCTH, Y «CBeTOBbIX»), 
Pyle Ha NOBeEPXHOCTH KPHCTaJIJIOB HMeIOTCA KPYMHbIe WEHTPbl YYBCTBHTEJIbHOCTH,. 
K 3HaUMTeIbHO ClaGee BbIPaKeHO Y MAJIOUYBCTBHUTCIbUbIX IMYJIbCHH, re MOBepx- 
HOCTHBI€ I€HTPbl HeBCJIHKH. 

3) Boccranopsenue 4YBCTBUTebHOCTH KyNaHHem B TOA sMysbcnit, mpe- 
BapHTebHO JeceHCHONH3HpOBaHHbIX HeCrOz, 3HayNTeIbHO OO/IbUIe WIA IMYJIb- 
CH, MOABeprHyTbIX IMTebHOMY KymanHto B HeCrOu, vem NoABeprHyTHIx KpaT- 
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* M. 9.—M@JIKOSEPHHCTan IMYJIbCHH! 


KOBPeMeHHOMY KYMaHHI0, Dra OCOOeHHOCTb CBAZAHa C TeM, UTO IPH KPaTKOB 

MeHHOM JlelicrBHH H2CrO4 nopepXxHOcTHble WeHTpbl y2Ke B 3HAYHTEJIBHOM CTEMCH 
pa3pylleHbl, Tora KaK BHYTPeHHHe IeHTPbI elke He OOHAKEHBI. JIMIIb c OOF 
‘KeHHeM BHYTPeHHUX IeHTPOB cencnOumusupyloulee Jelicrsue TIA cTaHOBH’} 
3HAUHTeIbHBIM, H B HEKOTOPHIX CuIyuanxX (HapuMep, pH OOyYeHHH JeCKTPOHAB 
MaJIOUYBCTBUTe@JIbHEIX IMYJIbCHH) MOJIHOCTbIO KOMMeHCHpyeT HIM Marke peri 
mlaer JecencHOumHsupyroulee JeucTBue He2CrOs. 
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Konuenmpauun TIA 


Puc. 2. 3aBHCHMOCTb YYBCTBHTEJIBHOCTH Me@JIKO3€PHHCTOH SMYJIbCHH 
Ne 123 kK pa3M4HbIM H3J1yYeHHAM OT KOHMeHTpauuH TOA. 1 — 8-13- 
ayyueuHe Cl4, 2 — quTebHaAh 3aCBeTKa MpH MasOH OCBelleHHOCTH 
(¢ = 45 cex.), 3 — KpaTKOBpeMeHHad 3aCBeTKa MPH  BbICOKOL 
ocBemjeHHoctTu (¢ =1,2-10-§ cex.), 4— a-nu3myyeHve Po!®, 5 — 
IIpOTOHbI OTMa4H OT HeHTPOHHOTO HcTOUHHKa Ra + Be 


4) SapucumoctTb ceHcHOusu3Hpyrollero ZelictBua TOA oT ero KOHMWeHTpalliy 
JA SMYJIbCHH, MpewBapHTeIbHO WeceHcHOuUM3HpOBaHHbIX HeCrOz, Takxe mpl) 
XOJMT yepe3 MakcimyMm mpH 1—2%, Kak HW WIA SMYJIbCHH, He NOABepraBlnxy 
neicTBuio HeCrOs. 

TlepeunceHHble 3AKOHOMEPHOCTH OTYETIHBO MOKAa3bIBalOT, ITO WIA DelicTBI 
TOA Heo6xo,umMo MpHcyTcTBHe WeHTPOB YYBCTBUTeEMbHOCTH HM 4TO pob Te 
COCTOHT B YBeJIH4YeHHH HX pa3sMeposB. OG 9TOM CBUeTeIbCTByeT TakxKe ObICTpE 
pocT ByaJIM, KOTOPbIM MbI HaOwiOaiH pH yBesIH4YeHHH KOHWeHTpanuH TS 
BBILe ONTHMAIbHOM WIM 3HaYHTeIbHOM YJVIMHeHHM BpeMeHH KyNaHHa B TOZ 


Tocrynuio 
11 VII 1957 
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Aornayn Akafemun nayk CCCP 
1958. Tom 118, Ni 4 


PHSHTECKAA XHMHA 


HW. H. HOO*E u ®. ©. BOJIBKEHWITEHH 


K BOMPOCY O HANPABJIEHHH PEAKIMH KOHTAKTHOFO 
OKMCJIEHHSA HA NOJIYNPOBOAHHKOBbIX KATAJIM3ATOPAX 
(HA MIPMMEPE OKKCJIEHHA BEH3OJIA) 


(ITpedcmaeaeno axademuxom IT. A. Pe6undepom 8 VII 1957) 


B nocequve rofbl pa6oramu psya apTopop (' *) noka3aHO, uTO mpolecc 
paasHoro OKHCJeHHA YruleBOOPOAOB MOJIeKYJIAPHbIM KHCOpOOM Ha MOwy- 
OBOJHHKOBBIX KaTaJIH3aTOpax MpoTeKaeT He Kak PAM MOCMeAOBATeJIbHbIX 
eppallieHHH, a KaK CHCTeMa MapaJJIeIbHO-NOCMeAOBATeIbHbIX pPeakIHi. 

| lo HacToxllero BpeMeHH (hakTHUeCKH He OblIO MOMbITOK TeopeTHyecKH OOb- 
-HATb MIPHYHHbI PasIMYHOFO HalpaBJICHHA OKHCJHMTCIbHBIX MpOleccoB Ha pa3- 
1X NOJYMPOBOAHHKOBbIX KaTasH3aTopax. Ham mpescTaBasetca Wemecoobpas- 
IM MOMbITaTbCA OObACHHTb PpaCCMaTPHBaeMble ABJICHHA C TOUKH 3peHHa 
ieKTPOHHOH TeOPHH KaTaJiu3a, pasBHBaeMOlH OAHHM u3 Hac (° ‘). YOOHbIMH 
bEKTAMH JIA pasOopa MeXaHH3Ma Mpollecca ABJAIOTCA Mpocrellive apomMaTH- 
CKHe yrleBOoposbl (OeH301, HadbTasHH), MOCKOJbKY JIA HAX HaGwOMaloTca 
3KO OUePUeHHble HallpaBJICHHA B reTepOreHHO-KaTaJINTHYeCKHX WH FOMOTeHHbIX 
akUHax. 

IIpu napocba3HOM KOHTaKTHOM OKHCJIeHHH OeH30/1a H HadTamMHa MOIeKy- 
APHbIM KHCJIOPOJOM Ha OKHC/IaxX BaHaquA, BOb*PppaMa, MOHOZeHa H ypaHa 
Opa3yioTCA B 3HAUHTeJIbHOM KOJIHUeCTBE CTOHKHE B YCJIOBHAX OKHCJICEHHA TMpo- 
3BOMHbIe dypaHa —MaJICHHOBbIN, COOTBeTCTBeHHO, dTasleBbli aHTHApHpl. 

IIpu okucsleHHu Toro *%e OeH30a MIM HadTaiMHa Hal OKMCbIO (3aKHCbIO) 
CM CPaBHHTeIbHO JIErKO yaeTCA HalleIO OKMCJIMTb BeCb BOWeTWHH B peak- 
Mio. yrueBonopoy. AHaIOrH4HO JleHCTBY!OT OKHCJIbI MapraHita HM HHKeJIs. 

Pasmmunve OXBaTbIBaeT WIMPOKHM MHTepBaJl TeMNepaTyp, HayHHaA C OTHO- 
ATCJIbHO HH3KHX (oKoNo0 200°), BnaoTb no 400—600° (o6acTb mpuMecHor 
POBOJHMOCTH). 

Ilockombky usBectHo, uTo V2O5, WOs, MoOs, UOs saBuatoTces, Kak mpaBuJo, 
I€KTPOHHbIMH, a CuO, CuzO, NiO u, no-Bsugumomy, MnOz— fpipounbimu nosy- 
POBOJHHKaMH, IpeCTaBJIAeTCH BePOATHBIM CBA38ATb KaTaJIMTHYeCKOe el- 
rBHe YKa3aHHBIX JBYX py OKHCJIOB C UX SJIEKTPOHHOK WIM AbIPOUHOM MpH- 
ono. Hacroaulad 3aMeTKa WpecTaBAaeT COOOM NOMbITKY B 9TOM HallpaBJeHHH. 

IIpu rereporeHHo-KaTaJIHTHYeCKOM OKHCJICHHH OeH301a Ha OKHCH Me 
fe[Had CeTKa) peaKIMA MpoTeKaeT B H3BeECTHOH Mepe aHaJIOrH4HO Mpoleccy 
YMOrEHHOTO OKHCJICHHA, HLYULeEMY MO WeMHOMY MeXaHH3My C MepBOHAaYaJIbHbIM 
j\pasoBaHHeM (PeHHJIbHBIX paUKaJOB, paspbiIBoM cBaA3H C—H (°,°). [pu stom 

MpOAykTaxX peak HaxOMNTCA (PeHOJ HW 3UadHTebHaA NOJIA OeH30JIa OKHC- 
AeTCA B OKHCJIbI yrsiepoqa. OOpa3z0BanHe (PeHOJIbHbIX MPOAYKTOB MpH OKHC- 
SHUM OeH3Oa Hal OKHCbIO Meu oTMeyasocb E. HM. Opsospim (!°). Ilo na- 
wonenuam S.C. Jlepuua, W.T. Kponuy u ofnoro u3 Hac IIpH OKHCJIeHHH 
ACOPOOM Ha MeXHOH MOBepXHOCTH CMeCH OeH30/1a C BOAAHbIM MapoM IIpH 
mmepatype 660° o6pasyertcs 0,3 mom. % cenona, 1,2 Mow.% KOHeHCHpoBaH- 
IX BellecTB, COJepxKamux Audenns, u 6,4 mon. % OKUNCOB yrvleposa. 

IIlpu KaTasuTHueCKOM OKHCJICHHH OeH30JIa Ha BaHaMeBbIX KaTaJIM3aTOpax 
‘HOBHDBIM HPOYKTOM ABJIAeTCHA MaJIeHHOBbIN aHrHapuy (1 ,4-Mruypopypanynon), 
ropa3O MeHbIIMX KOsMYecTBaX OOpasyerca 1,4-GeH30xHHOH. Pasnutta B Ha- 
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KaTaJIu3aTOpax [IpeBpalilaeTca C BbICOKHMH BbIXOJaMU BO (pTaJleBblii anne 
(2,3-cbenusten-1,4-2uruqpodypanAuoH), He oOpa3syx HH MpOAyKkTOB NpeBpalile i 
HaTHIbuoro pasuKala (quuadrusoB), HH HadrooB. PesopuMH mo aH i 
Tpuropbesa u Bop3euko (™) Ha MeJ{HbIX H MeHO-XPOMOBbIX KaTasIM3aTOpax a 
TeTpaokchJudenu — MpOMyKT PeKOMOMHALHH AMOKCH@eHHAbHOTO PalHKi ee 
Hall BaHaJMeBbIMA 2%Ke KaTaH3aTOpaMH 9TOTO He HaOsofaercs. i) 

B coorseTcTBHH C H3JIOXKCHHBIMH HaOsI0eCHHAMH Mbl CUHTA€M BO3MOXK' 
BbICKa3aTb HeKOTOPbIe MpeMNOOXeCHHA O BO3MOXKHOM MeXaHH3Me OKHCJEp] 


i. 
ins, 9TOM MbI HCXOJHM M3 TipeANOO#KeHHA, UTO TPH aCOpOUHH OeH301a Js 
pbIBaeTCA OJHa U3 CBASCH BHYTPH MOJICKYVIbI GeHs0ma HM OCBOOOJMBWIAACA Tal 
O6pa30M BaJICHTHOCTh HaCbiljaeTCAH CBOOOHOM BaJIeCHTHOCTbIO KaTaJIM3aTch , 
3yleCb CYIULECTBYIOT ABE H TOJIbKO JBe BO3MOXKHOCTH: MPH alcopOmHH MOeK ss 
6eH301a MOXKeT PaspbIBaTbcA HOO cBa3b C—H, su60 cBaA3b C—C. E 

B KauecTBe afcop6euTa Oyfem paccMaTpuBaTb Kpuctana Tuna M,,R,; ( 
M — cumpou Metasisia, R — CHMBOJI MeTaJIIOH a), KOTOpbI Oy em npelcTaBa is 
ce6e mocTpoeHHbim “3 HOoHOB M*? yw R“¢,rje pm = rg. Moxuxo cuntarTb, 4TO 60 
IIMHCTBO MOJ1yMpOBOAHHKOB, HCIOJIbSYeMbIX B KAYeCTBE KaTaJIM3aTOPOB (OKUC.B 
cymbcpufbl), WMeloT pellleTKM Takoro Tuma. i 

PaccMoTpuM ciepBa aycopOuuto, CONpOBOxKMalollyiocH paspbIBOM CBSsh 
C—H. B 9Tom cayyae acopOuuaA NpHBOLNT K TUCCOMMAalMH MO/IeKYJIbI 6eH3 f 
Ha JIBa HOHA, KaK 9TO H300paxKeHo Ha Cxeme I. 3amerum, uTO CxeMa 6 MOET Ob 
3aMeHeHa 9KBUBAJIEHTHOU CxeMOH 6’. B CHMBOJIaX 3IEKTPOHHOM TeOpHu KaTaJre 
MeXaHH3M, H300paxKeHH 
Ha Cxeme I, MoxerT ObITb Hit 


Rao Mie ein 


H H 
tp =t 
mM°P 


RES SMscet IRF Se" MeBs Ree mre 
67 n 


JlaHo Ha cxeme II. Mbt umMeem 3yecb o6ycl0BMeHHOe CaMHM aKTOM aJcop, 
WMH Pork eHHe ABYX PaSHOMMECHHBIX BaJIeHTHOCTeH Ha MOBEPXHOCTH KaTaJH3ar, 
pa (”), T. e. O6pasoBanne nappi SICKTPOH + TbIPKa; MpH 9TOM 9IJIeKTPC 
BbINOMHAeT PYHKUMIO NOMORKUTeMbHOH, a AbIPKa (PyHKUMIO OTPHUaTebHC 
BaJIGHTHOCTH. OTH BasIeCHTHOCTH YJepxUBaIOT Ha ceOe paquKaJpl C,H; Hae 
KOTOpble, TaKHM OOPa3oM, CHAT Ha NOBePXHOCTH B BHJe BaJleHTHO-HaCHIILe) 
HBIX H T€M CaMbIM B BHJe€ S/ICKTPHYCCKH 3aPAXKEHHbIX OOPa3OBaHHHt. 

Mexann3m afcop6unu, conpospoxyaioutniica paspbisom cBa3H C—H, us 
OpaxkeHHbIt Ha cxeme II (uu, ¥TO TO x%Ke, Ha CXeMe I), MOXKeT HMETb MECTO Ka 
Ha 3ICKTPOHHOM, TaK HM Ha JbIPOYHOM NOTyMpoBoyHHKe. Pasnmyne Mex] ave) 
TPOHHBIM H AbIDOYHbIM MOJIYMPOBOAHHKOM MPOABIAeTCA Ha CueMyIouleM 3Tarl 
TakuM 9TalloM ABJIAeTCH B3auMOyelicrBHe OOpasoBaBLIHXCH MOBepXHOCTHB 
coeqMHeHH C OulyKalolluMH CBOGOAHBIMH BaJleHTHOCTAMU KaTaH3atTopa. 9 
w300paxKeHo Ha cxeme III, na KoTopoii a orHocutcs K CY¥alO 3JIEKTPOHHO! 
NOY MPOBOAHHKa, a b—K cJ1yyaio AbIpOuHOrO NowynpoBoyuUKa. Takum o6pas30 
(H 3TO CYyIeCTBeHHO),, MOBepXHOCTHBIit SJIEKTPHYeCKH HeHTPaJIbHbIt paluKa. 
u300parxkKeHHbI Ha cxeme III 6 B nyHKTupuoii paMkKe, OOpa3yeTca Ha JbIPOUHBI 
HONYMPOBOAHHKAX HM MpakTHYeCKH He MO*KeT OOPa3s0BbIBaTbCA Ha MOMYMpoBO, 
HHKaX 3JIEKTPOHHOrTO Tua. 
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PaccMOTpHM Tenepb aCOpOWMlo MOJIeKYJIbI O€H3O/1a, COMPOBO*KLalollyioca 
}paspbiBom cBa3H C—H, a pasppinom cpi3sa C—C, Mexanusm Tako aycop6- 
|| IM B CHMBOJIaX 9JIEKTPOHHOH TeOpHu 
u300paxen Ha cxeme IV. V1 3zecp, 
Kak H B MpebIyuleM Culyuae, aKT al- 
COpOlMH MpHBOAUT K pOx*KeHHIo No- 
JIOXKUTeIbHOH WH OTPHMWATeIbHOH Ba- 
JI@HTHOCTeH Ha MOBePXHOCTH KaTaJIH- 


jTopa, MPH4eM OTPHUIaTeIbHaA BACHTHOCTh (AbIPKa) OCTaeTCA CBOOOAHOH, a M0- 
KUTEMbHaA BAJICHTHOCTh (3JIeEKTPOH) CBASbIBAETCHA C MOeK YON GeHs0ua, yRep- 
4uBaeT e€€ Ha MOBEPXHOCTH H MpeBpalitaer ee TeM CaMbIM B MOBEPXHOCTHBIM 3J1eK- 
DMYeCKH 3aPAXKeHHbIi paqukal (MoHOpayuKal), KaK 9TO H300paxeHO Ha 
keme IV. JlelicrBuTembHO, cBa3b C—C 

mowleKyJlIe OeH3071a OCYyIecTBAeTCA 
3yYMA CIlapeCHHbIMH 93JIeKTpOHaMH. Ora 
BA3b MOXKET CbITb Pas0pBaHa 3J1eKTPOHOM 
elleTKH (MOJIOXKATeIbHOH BaJIeHTHOCTbIO 
jaTasIu3aTOpa), KOTOPbIM 3aMelilaeTCA d1eK- 
POH OfHoro u3 aToMoB C 4 KorToppiii 
jakMM OOPa30M ClapHBaeTCaA C 3/IEKTPOHOM 
pyroro aroma C. B pe3ysbTare 3toro 
MeCTO CBA3H JBYX aTOMOB C pyr c mpy- 
(OM MBI OJ1yy¥aeM CBA3b OHOFO M3 ATOMOB 

C pelleTKOH; MOJeKysIa 6eH30/a Mpuo6- 
yeTACT IIPH 9TOM CBOOOAHYIO BaJIeCHTHOCTD. 
akOH Me€XaHH3M ajCOpOWuMH C pa3pbIBOM 
‘BaAgH C—C Take HMeeT MeCTO KaK Ha 23JICKTPOHHbIX, TAK H Ha JbIPOUHbIX 
IO YMpOBOAHHKaX. Oyuako Ha JbIPOUHOM MOMyMpOBOAHHKe OOpasz0BaBlIMlica 
{OHOpaNHKa ABJIAeTCA MaJIOYCTOHUHBbIM. B- pesysIbTaTe B3aMMOJeCHCTBHA CO 
‘BOOOMHOK OTPUUATeJIbHOM BaJIeHTHOCTbIO KaTasH3aTopa (T. €. CO CBOOOHOH AbIp- 
<oli) TAKOM HOHOPAANKaJ BHOBb JecOpOupyer?caA B BUNe 3IEKTPHYeECKH HEUTPab- 
10H MOJIeKYJIbI OCH30JIA, KAK 9TO MOKa3aHo Ha cxeme Va. B curyyae xe dIeKTPOH- 
ioro MOJYMPpOBOAHHKa TaKOM NOBePpXHOCTHbIH HOHOPaUKal OKAa3bIBaeTCA YCTOH- 
IMBbIM. B3avMoflelcTBHe CO CBOOOJHOH BaJIeHTHOCTbIO KaTaIH3aTOpa MPHBOLUT 
3 JaHHom cyryuae (cM. V 6) He kK JecopOlunnH HOHOpauKala, aK AHHUWTHIALMU 
[ByX Pa3HOMMeHHEIX CBOOOJHBIX BaJIeHTHOCTeH KaTaIM3aTopa. 

TakuM oO0pa30M, NOBepXHOCTHbIN MOHOpasNKasl, U300paxKeHHbIM Ha Cxeme 
V 6 B MYHKTHPHOH paMKe, MpakTHyecKH OOpa3yeTcA JIMIb Ha IICKTPOHHBbIX, 
40 He Ha JbIPOUHbIX NOWyNpoBosHHKaXx. PayuKabl ABYX PasJIMYHbIX THIOB, 
i300paxKeHHble B MYHKTHPHbIX paMKax Ha cxemax III 6u V BD, BexyT peakuuto 
3 JIBYX Pa3JIMUHbIX HanpaBJIeHHAX HU, TAKUM OOpa30M, HalpaBJIeHve peakIHH 
OYCNOBIMBAeTCA JIEKTPOHHOH Mpuposoh KaTasusaTopa. 

O6pasoBaBllneca Ha MOBePXHOCTH AbIPOUHOTO MOyMpOBOLHHKa (eHHJIbHbIe 
JajuKasbt (cxema III 6) MoryT BcTynaTb BO BCe peaKUHH, B KOTOPbICOHH BCTYMaIoT 
IpH roMoreHHbIx peakuHax (8). [Ip stom o6pa3yroTea, HapaAAy c NpoyKTamy 
IONHOFO OKHCJICHHA, eHObl, WHPeHH U Apyrve MPOAYKTb! KOHAeHCAIHH, 
1aOOMarouluecA B JleHCTBUTebHOCTH. 

TlocneqopaTembHOCTh pespalenuii MOHOpamuKala, OOpasoBaBllerocs 
1a 9JICEKTPOHHbIX MOJIyMpOBOMHHKax (cxeMa VO), MeHee ACHA, MOCKOJIbKy JO 
AX TIOP He BbINeeHbI MPOMeX*KYTOUHbIe MPOAYKThI B WemH peakWMH, MPHBOALUIHE 
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K OOpasoBaHHio MaslenHoBoro anruypufa. Kak ykasbiBasiocbh OHMM H3}) 
(8), BECbMa BEPOATHBIM B MepBOli CTaqUM MpelcTaBAeTCA OOpas0Banne cose} 
ero (bypaHOBbI MAK TUTHpOIHMOKCHOeH30Ia, H30OpaxKeHHOe Ha CXeMé 


Tlanpueitiee OKUCMeHMe 9TOTO COPMMHEHHA B MaJICHHOBbIN aHTHApHA os 
MIpOTeKaTb JocTaTOUHO riafKo (7?,1%). f 

PaccmorpeHublli HaMH 3eCb THMOTeTHYeCCKHH MeXaHW3M, KOHEYHO, Bet 
CX€MaTH3HpOBaH. OH YKasbiBaeT JIMUIb MYTH K NOHHMAHHIO JCHCTBUA SJIeKTIE 
HbIX M JIbIPOUHBIX MOJIYMPOBOLHHKOBBIX KaTaJIM3aTOPOB IPH peakUMH OKNCIACD 
OeH30N1a. a 

IIpeycrapsenne 0 TOM, YTO Ha 3IEKTPOHHBIX MOJYMPOBOAHUKOBBIX KaTaJ® 
TOpax OKHCJIeHve Her yepe3 MpHcoeqMHeHHe aTOMa KHcsIOpOya NO ABOre) 
CBA3H, a Ha JbIPOUHbIX — Yepe3 pa3spbIB CBA3H C—H, MoxkeT OObACHHTD Hig 
TOpble (bakTbI H3 MPpaKTHKH KaTasIMTHYeCCKOTO OKHCJICHHA yrseBOIOPOROB. : 
apumep, Ha6mogasluiaaca Bpeutouom Ha V,O; (14) JlerKaad OKHCJIAeMOCTb B® 
JICHHOBLIM aHruApuy OyTaqHeHa NO CpaBHeHHtO C OyTaHOM CTaHOBHTCA NOHA e 
H3 cxempl VII, koropaa HeBO3MOxHa Ja Oytana. [lonaTpIm TaKxe CTaHOBH) 


grat, 
CH-CH, 


Che 0 


OKHCJIeHHe MpOMmHsieHa B AKPOJICEHH Hall OTPaBJICHHBIM CeJICHOM MeQHBIM KaTadh 
3aTopom (7°), o6pa3oBaHhe GOeH3aberna pH OKHCJIeCHHH TOyona Ha Mée 
(1°), MOXOM BbIXOL (PrameBOro AHH APU Aa pH OKMCJIEHHM O-KCHJIONa Ha BaHaly 
BbIX KaTasH3aTopax (8). 


HayuHo-uccneqopaTeibCKHit MHCTHTYT Tocrynuno 
OpraHHuecKHX NOMyNpOLyKIOB H KpacuTeseli 24 IV 1957 
uM. Bopouimsmosa 
Uncrutyt dusnueckolt XuMun 
AkaflemMun HaykK CCCP 
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PHSHYECKAA XHMHA 


M. C. OCTPHKOB, Tf. A. HHBPOB uv E. NM. JAHWJIOBA 


O KATMJIJIAPHOW KOHTPAKUMH NP BbICbIXAHKK 
B IiJIEHK AX-CJIOAX PEJIEM W MOPHCTbIX JMCNEPCHbIX TEJI 


(IT pedcmaeaeno axademuxom II. A. Pe6urndepom 18 VII 1957) 


CoppeMeHHoe yyueHHe O BAMAHHH XHAKOH Cpesbl Ha CBOLCTBa TBeEpyOrO Tela 
|, ?) MIOJOTBOPHO HCHOMb30BaHO TIpH BbIACHeHHH MeXaHH3Ma CXBaTbIBaHHA Hi 
PBepAeCHUA WeMeHTA, YTO MPHBeJIO K OTKPbITHIO BO3MO%KHOCTH perysHpoBaHHs 
@PTHX Mporeccos (* *).. 

i} 6B csBere sTHX MpedcTaBleHH B HaCTOAMee BPeEMA PaccMaTpHBaeTCA He MeHee 
saxkHoe [VIA MpakTHKH ABJIeHHe KOppO3HH OeTOHOB. OKka3asl0cb, 4TO B 3TOM 
JIO2KHOM ABJICHHHM TPH H30TEPMHYECKHX YCJIOBHAX HM Mp OTCYTCTBHM XHMHYeCKU 
larpeCCHBHbIX aFeHTOB PellatOuLyio POJIb HPpaloT Tak rKe aJlCOpOMHOHHble UH COJIbBaT- 
lHble CIOH. Mx WelicTBHe OCOOeHHO Pe3KO MpPOABJIACTCA MPH YacCTOM UYepesOBaHHH 
YBJIa2KHEHHA H BbICbIXAHHA O€TOHOB H MHOFHX MOAOOHEIX HM MPpHPOMHbIX HW UC- 
}KYCCTBEHHbIX MaTepHaJOB. 

BavaHve Ha TBepfble Tela BOJbI H PaCTBOPeHHbIX B Hel BeULeECTB H3BeCTHO 
\KaK aCOpOMHOHHOe NOHH*ReHue NpouHOcTH (addexT PeOunAepa) (*), cocrosmee 
HB OCaOJICHHH MeXKMOVEKYJIAPHbIX CBA3CH BCTPYKTYpe, B €€ PaspbIXJIeHHH HM Ha- 
]OyxaHuH BCJIeACTBHe B3aHMOJeHCTBUA C OKPyrKalouleH 2XuAKOH cpenon. IIpu 
mepexojle 2Ke OT YBJIayKH€HHA K BbICbIXaHHIO BOSHHKAICT H NOCTeNeHHO Hapactalor 
|KalWJJIAPHble CHJIbl, MeEHCTBYIOUlWe Ha MOBeEPXHOCTH pa3yea BOa — BO3YX. 
|x jelicTBHe HampaBleHO B CTOPOHY yMIOTHEHHA (cxKaTHA) rHApOdHAbHOTO. 
| BBICbIXalollero Tela, YTO KOCBeHHO NOf{TBepxKaeTca, HalpwMep, YMeHbILeHHeM 
o6bemMa JHCMepCHbIX Te] THMa O€TOHOB IIpH BbICbIXAaHHH, HECMOTPA Ha 3HAYHTeJIb- 
HY1IO IIpOUHOCTh CTPyKTypbl. B nomb3y Takoro MpefCTaBJIeHHA O POM Kanui- 
| JIAPHbIX CHJI TOBOPHT HM H3BeCTHbIM cmocoO NoJlyueHHA KceporeseH (asporeen) 
H3 ruyporeel MyTeM CMeHbI NOJAPHOK Cpefbl Ha HEMOJAPHY1O Yepes PA Mmpo- 
Me@XKYTOUHBIX Cpe. OWHaKO 9TH CHJIbI, BbISbIBaIOLHe ycalKy, pacrpecKuBaHke, 
KOpOOsleHHe, BOSHHKHOBeHHE HallpAxKeHUH, OOpasoBaHHe MycTOT — BHYTPeHHUX 
PaspbIBOB IPH BbICbIXaHHH rele HM APyrHe BaxkKuble ABJICEHHA, MO CHX NOp He- 
mocpeycTBeHHO He u3yuaiHcb. B noceqnee BpeMaA Oblvla NOKasaHa HX POM 
pH POpMHpOBaHHH aKTHBHOH MOBeEPXHOCTH HEKOTOPbIX afcopOenToB (°) HM Ka- 
TaH3aTOpoB (“). 

Hamu o6nap yxKeHubl HW KOJIMYeCTBEHHO H3yUaloTcs [Ip AMbIM, XOTA H CYMMAPHbIM, 
MeTOJOM yKa3aHHble CHJIbl, HA3BAHHbIC CH TaMH KaNuUIAAPHOHW KO H- 
Tpakiuw4u u (Fz), Ha BbICbIXaIOWWMX MWI€HKaX BbICOKOMOJeKYJAPHBIX U JucTepc- 
HbIX CHCTeM B JHHaMHyeCKHX ycIoBHAXx. VccuieqoBaHa KMHeTHKa Ppa3BHTHA UX 
B lpomecce BbICbIXaHHs. 

Hao oTMeTHTb, 4TO, MPH3HaBaH B H3y4aeMbIX ABJICHHAX BCIO BayKHOCTb 
POJIM KalMJIAPHBIX CHI, WEHCTBYIOUW[MX Ha MOBePXHOCTH pa3fella %wHAKOCTb— 
BO3YX, HEOOXOAMMO YYHTHIBATb M KOre3HOHHOe B3aHMOJeHCTBHE MEXKLy YacTulla- 
MH TBepAOli (pasbl HIM MAKPOMOJIeK yaMH. OHO MpOABAAeTCA YE CKBO3b KUAKNE 
MOJICKYJIAPHble COW B YCIOBHAX BECbMa Y3KHX 3a30POB, NOP H MUKPOTPEellHH, 
rye CBOLCTBa XKHAKOCTH Ha NOBEPXHOCTH TBepAOFO Tea H3MeHAIOTCA, BbISbIBAA 
CooTBeTCTBYIOUlee BOSPacTaHHe CH KalWJIApHOH KONTpakuMn. B onpesestennon 
CTEMeCHH 3eCh NPOABMAIOTCA HM CHJIbl KOarYAWMOHHOTO mpHTsaAxennsA. [locrenen- 
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1 

HO, NO Mepe yJlasIeHHA OCTATKOB KUAKOCTH, BJIMAHMEe NOBEPXHOCTH TBeEPAOH Pi ia 
cKa3biBaeTca BCe B OouIbIei cTemeHH. [Ip aOcOMOTHOM BbICYINMBaHHU Kaliyy” 
JIAPHble CHJIbI HCUeZAIOT H OCTAeTCA JeHCTBUE ME2KMOMJICK YI APHBIX (koresHOHH] e 
CHJI B UMCTOM BHe. CileqoBaTesIbHO, U3y4aeMble CHJIbI KaMHJIJIAPHOW KOHTPak1LBh!* 
pewCTaBAIOT COOOl BEMMYMHY CIOXKHYIO, TpeOy1ouly!lO B WasIbHeIWeM BCeCHR 
pOHHero H3y4eHHA. i 
VismepeHua pH HCCeOBaHHH Pa3/IMUHbIX BbICOKONOJMMEPHbIX  TIVICE BI 

H JMCMepCHbIX CHCTeM MpOH3BOAATCA HAMM C HOMOUWIbIO MpHOopa, NO3BOUs—) 
ulero ompexetith F, B TeveHHe BCero Mpolecca BbICbIXAHHA MPH HeAOMYyiUlengey 
ycaKH B HampaBJeHHM JeHCTBUA ONpesesAeMbIX CHI, OOpasilbl B BUTE MOJTOCM 
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Puce. |. a@ — BbisepxKKa Puc. 2. 3aBucHMocTh oT BpemeHu mpeBapuTevb- 


22 uaca; 6 — 161 uac, 6’— Horo TBepweHua: A — MakcuMavbHbIX 3HaueHHi 
OpicTpoe mageHHe F, MpH CHA KamHJJIApHol KoNTpakunn; 5 — mpounoci. 
nelictsuu napos {soubi 28 Hel — cTaHapTHbIli cpoK TBepJeHHa 10 Mapo4- 


HOH mpounocTr 


rOTOBHJIHCb, HalpHMep, H3 MOpOuiKa WeMeHTa C HeOOJIbIIOH MPHMeCbIO H3MeJED! 
YeHHOrO BOIOKHUCcTOrO acéecta (1,3%) Kak MHKpOapMupyrollero cpescrBa, mpel 
OTBpalllaiollero cCTyualiHble Pa3pbIBbl H MOSTOMY 3HAUHTe/bHO MOBbIINArOollle 
BOCIIPOH3BOXMMOCTb pesyJIbTaTOB. CaM YHCTHIN acOecT pH BbICbIXaHHH B WucTephl 
f | CBAHHOM COCTOSAHHM CHI KalWJIJIAPHOH KOHTpakUHH MOUTH He OOHapyXuBaers 
Ha puc. | BocxoqaulHMH KPHBbIMH MOKa3aHO pa3sBHTHe CHI KallMJApHoi 
KOHTPaKIMH MPH BbICbIXaHHH JBYX WeMeHTHBIX OOPasilOB, BbIep2xkaHubIX Impede 
BapHTeIbHO JIA TBEPACHHA BO BUaKHOK Cpele B TeUeHHe PasHbIxX cpoKoB. CpaBil 
HUBadw OO€ KPHBble, MOXKHO BUCTb BIIMAHHE BPeCMCHH TBEPeHHA LeMeHTa Ha CHES 
KaNMJIJIAPHOM KOHTpakuHH. YcTaHOBJIeHO TAKXKe, YTO MPH BbICbIXaHHM IWeMeHTiL 
WO efO CXBaTbIBAHHA 9TH CHJIbI MpOABIAIOTCA OUeHb Ca6oO. 
Tloqpo6uo 6piia ucemeqoBaHa 3aBucHMocTb F, OT BpeMeHH pesBapuTesbHOrG 
TBePCHHA IeMCHTHBIX OOpasllOB. OKCNePHMEHTAJIbHbIe Pe3yJbTATHI, MOJYYeHHbIE 
Asx! O6pasioB C pasJIM4HbIMM CpOKaMH TBepAeHUA B HHTepBase Oostee 1000 ac. | 
mpHBewenbl Ha puc. 2, A. Jina conocTaBjeHuA IpHBefseHa KpuBaa 5, noKasbly 
Balollad POCT MpOuHOCTH OOpa3slOB — KYOHKOB C peOpom 3 cM, H3roTOBJIeHHbI 
M3 IWEMeEHTHOLO pacTBopa. CuMOaTHOCTh XOfa OOCHX KPHBHIX MOATBeEpxK Maer Hah) 
cooOpaxenna (*) 0 TOM, 4TO pa3BHTHe MH yMpouneHUe CTPyKTYPbI NOBbIIIaer 
F. Ucrunnoe suayenue F, c pa3BHTHeM MUKPOCTPyKTYpbI BOSpacTaer HeMpepbIB-4 
HO, HO B TO *e BpeMA pacTeT MH COMPOTHBEHHe CTPYKTYPbI CoKUMAIOULeMYy Jel-| 
CTBHIO H3y¥aeMbIX CHI. OueBuyHO, UTO OMpeeMAeMad BeMMUMHA MpecTaBAeT 
coOoli No cymlecTBy pasHOCTb 9THX ABYX MpoTHBoelicrByromNx cunt. B sto pas~ 
HOCTH MpeoOslaaroulee 3HaYeHHe CHAYAa/a HMEIOT CHJIbI KANJI PHO KONTPakUHMH.) 
Tlocne jocTmKeHHA MaKCHMyMa COOTHOIIeHHe cum MeHseTcs. Kpusaa A 
NP 3HayHTeIbHOM MpOROIKeHHH, T. €. C JaJIbHeHUIMM POCTOM IIpOuHOCTH CTPyK- 
TYPbIl, NOJOKHa TepeHTH K CHH2KeHHIO BCJIeECTBHeE HCYe3HOBCHHA MECHHCKOB. 
752 


prcrota JI€ErKO NOHATh HHBepCul0 'B PacilouIo*%KeHHH KOHEUHbIX yuaCTKOB KPUBbIX 


appuc. 2. 
|; B omstrax co Bcemu 06pa3iaMui Ha J1060M 9Tare CYWIKH BIVIOTb 10 MaKCHUMyMa 
f¢ BEMMYMHA STON CHMbI TeHCTBHeM apoB BOL B M3OTepMM4eCKHX ycCOBUAX 
pICTPO CHUKalach NO Hyd. Takoe CHu>KeHNe NOKasaHo Ha puc. | nyHKTUpHoOL 
qucxoAauleH BeTBbIO Ob’. AncopOupyoulaica MU KanMJWIAPHO KOHeHCUpyloulaacsa 
{3 MapOB BOfla, 3aMOJIHAA CaMble y3KHe YaCTH MHKPOULeNeH, BLISKIBAA NMOHW2KeHHe 
J{pOuHOcTH CTPYKTYpbI (B OOIeM CMbICJe), CHM>KaeT CHJIbI KAM AP HOM KOHTPak- 
MM, a B OTACJIbHBIX y4aCTKaX COBCeM ycTpaHseT ux. HampaxKenua B CTpyKType 
. oryT pelakcMpoBaTb NO HyAa. Ecau Tor xe o6pa3ell BHOBb MOJBeprHyTb CylikKe, 
r F mowqwumaetca 20 Mp@KHUXMaKCHMAJIbHBIX 3HaueHul. IIpoucxozuT 93To 
JaMmerHo OblcTpee, 4eM B TepBbIi 
fa3, TO TOBOPHT 06 oOTCyTCTBHH i 4 
HesepBa Baru B VIyOHHHBIX c0- 
aX oOpas3iza. 

Uepenopanve CYylIKH Cc JelicT- 
PHeEM BOAAHbIX MapOB MO2KHO 10- 
PTOPATh MHOrOKpaTHo. Hatemeu- | 72 
fe 9TO OTparkaerca Tak Ke, Kak 
MaciaTbIBatollee 3HaKOMepeMeH- . g 
Oe BHellIdee MeXaHW4eCcKOe BO3- ~ 
(eHicTBue, COMpOBOxKalolleeca M0- 
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pTEMe HEIN HaKOMJIe€HHeM B CTPyK- ¢ 
ype HeoOpaTHMbIX M3MeHeHHH, 
TaeHHeM IIpouHocTH WH HeoopaTu- 
MbIM MpHpauleHueM oOObema (’). 
aBeplllaeTcd JTO BOSHAKHOBCHHEM 


meaeerrey, Tpemas. Orcota oe ee 
DYeBUHa POlb cH KanunapHow PA p pee o Aa 


JIA BTOPOM CYWIKH, HHUCXOZAWLaA — Mafenue F_ n0 
OHTpakium B mpomeccax Kop- ~ ae Be orge q Bes 
6 a BIHAHHeM Mapes 5% BomHoro pacrBopa dexHouwa; 
fee OC TOHOB. 5 —makcumabnve 3Hayenne Fy pu TpeTbeli cylke 
IIpeaxcrapjeHue Oo NoBepxHocT- 


3 MOHW2KeHO MelicTBAeM COPOMNOHHDIX cmOeB deno.ma, 
OM Me€XaHH3Me JeMCTBHA M3yuae- Hucxonsmmad BeTBb NOKasbIBaeT Mafenne F, npu 


bBIX CHJI WU O BOSMOXMKHOCTH YOPaB-  jelicrBuH MapoB GexH30na; B — makcumymM ele 6o- 
ATb UM yOeRUTeJIbHO NOATBEep- wee CHHXKeEH NO BJIMNAHHEM AJCOPOMMOHHBIX CJIO€B 
jaerca 9KCHepHMeHTa/IbHbIMA denoma u Gensou, nlayenue F, mom elicrsuem ma- 
baru, mpuseleHHLin Ha puc.3. PpOB UHCTOH BOI OueHD 3aMeJICEHHO BCIeACTBHe 
rucTepe3sHvca CMaYHBaHHA. Tr — nocnequasar cylika 
Bocxoqamtve yuacTKH KPHBbIx 
oTpaxatoT pocT F, B Mpolecce BbICbIXaHHA OMHOFO OOpasila, Kak H Ha puc. I, HuCc- 
XOWAMIMe MyHKTHpHble — NaweHHe MOR elicTBHeM TMapOB BOAbI HH Apyrux 
munKocreH. Kpupax A NOKa3biBaeT XO] U3yYaeMOH 3aBHCHMOCTH BO BTOPOM 
uke (cyiika—yBuaxKHeHHe), re Mayenne Fy BbIsBAaHO JIeHCTBHeM MapOB BOJBI 
C€ mpumecbio dbenoma (5% B mMuIKOH dase). Bauanue denola 3akI0- 
yaeTCA B CHH2KeCHHH MOBeCPXHOCTHOTO HaTAXKCHHA Ha MOBePXHOCTH CTATHBAIO- 
MIX BOJHBIX MeHHCKOB — TlepeMblueK MexKLy COC€EMHHMH CTPYKTYPHbIMH 3JIe- 
MeHTaMH, BO3MOXKHO, B HEKOTOPOH ruypodpoOu3saluu NOBepXHOCTH TBepPOH ca3bl 
HB JONOJIHUTeCIbHOM afCOpOMHOHHOM MOHHKeHHM MPOUHOCTH CTPYKTYPpbI. ITO 
BAMAHHe OOHAPYKUBAeTCA IPH CJleMyrolleh cyimkKe (kpuBaa 5), Kora MakKCHMyM 
OKa3bIBaeTCA 3HAUYHTeJIbHO MOHHKeHHbIM. 

Ente 607bulee CHM2KeHHe MaKCHMaJIbHOrTO 3HayeHHA Fy nosyuyeno mp No- 
cleqyroulemM JlelicTBHU Ha TOT %Ke oOpasel mapos Sensosa (puc. 3, B). OnnaKo 
Takoe COBMeCcTHOe BIMAHNe SeHONa HM OeH30J1Ia OKa3aIOCb BeCbMa HeCTOHKHM, 
Tak KaK Tloc/le OOLINHOTO HOYHOTO BbIepXUBAHHA OOPasila B aTMOC(Pepe BOAAHDIX 
mapos F, mpv cmelyrollel CylIke BHOBb MOJHUMaeTCA, NPHONMKaAch K Mper*KHHM 
MaKCHMaJIbHbIM 3HaueHHAM. JlelicTBue napoB BOLI B UNKNe B mporekaer He- 
CKONIbKO MeJWIeHHee BCJIeCTBHe 3HaYHTeMbHOrO TucTepesHca CMaUHBaHHA M0- 
BeEPXHOCTH, 3aHATOM OeH3010M HM OCTaTKamH cpeHoma.Samefien u poct F, B IIpo- 
mecce noculeryromlen (noceqHen) cymiKu J”. PaccMoTpeHHble pe3yJIbTaTbl NOSBOWA- 


and oafonenbon-d----b--0-f-0-f 2500-7 


aay OL tale & 


Pa 
ra 


os 


2i 27 29 438 45 47 49 66 68 7W-4vac 


—————s— 


| 
i 
| 
I 
! 


Hh? 


Q FAH, 7. 118, N 4 753 


1OT C YBEPCHHOCTbIO FOBOPHTb O BO3MOXKHOCTH yCnellHoH 6opLObl c paspylluTes 
HbIM JleHCTBHeM CH KanMsItpHOH KOHTpakUMM MyTeM MpHMeHeHHA CTOMK IE 
rHApopoou3supyroulux COpOeHTOB. 

Hy KHO MMeTb B BUY,YTO B Mpoueccax BbICbIXAaHHA BOSMOXKHO OJHOBPeMeHH |e 
culoxKHOe COUeTAHHe B OHOL M TOM 2e CHCTeMe JeHCTBHA CHJI KalHJJIAPHOU KO} 


lh 2 ne tc cee‘ al le er 2 = an Soma 


TPaKILHM HM MOHM2KAIOLerO MPOUHOCTh AeHCTBUA aCOPOUMOHHO-THAPaTHBIX CJIOE}h 
OcyuecTBIAeTCH 3TO OCOOCHHO HHTCHCHBHO B YCJIOBUAX OBICTPOH CYIKH, KOT, 
IPH 3HAYHTEIbHBIX CHaX KalMJIApHOM KOHTPpakWHH UW Mp OoNbWwuX rpalue) 
TaX BJaKHOCTH B  MOBEPXHOCTHbIX CJIOAX CTPYKTYPbl BO3HHKAIOT BbICOK) 
HaMpaxKeHHA HM PasBHBalOTCA «3OHbI Mpespaspywienua» (PeOunfep). Syecb } 
3aPOMbILeBLIX YYaCTKAX MHKPOTPelHH MO CBexKeOOpasOBaHHbIM NOBEPXHOCTS) 
M3 TIyYOMHHbIX Oosee BaKHbIX COB OBICTPO MPOHHKAIOT MOJICKYJIAPHbIE CIC 
BOJIbl H PACTBOPCHHBIX B Hell BeLLeECTB, OKaSbIBAA Pa3PYLIMTebHOe eCTBH| 
Tlostomy uepemopanne CyWIKH WH yBlaxKHeHHA WeHCTByeT TeM OosIee arpeccHBH 
yeMm pesue Mepexosbl M@KAY CMCHAIOWMIMMM [pyr Apyra MPpOTHBOTOJOXKHBIN 
mpoleccaMi. | 
O6o6ulan BCe MpHBeeHHbIe HW TpexXHHE Pe3yJIbTATbI, MOMHO CKa3aTb, Why 
B aTMOC(epHbIX YCJOBHUAX MPH pesKHX H3MCHCHHAX BMa*KHOCTH NlOBep XHOCTHB|T 
cl0eB IeMeHTAa, KaK HW APyrux HeopranvyeckHX HW OpraHhyecKHX FM APOPUIbHbI Ee. 
MaTepHaJIOB, MpOHCXOAUT HeMpepbIBHaA HM BeCbMa C/1O*KHAA UT pa MPOTHBONMOON! 
HO HallpaBJIeCHHbIX, HO He€pa3PpbIBHO CBA3AHHbIX MOJI€K yJIAPHO-MOBep XHOCTHBYR» 
CHI KalMsiuIApHOH KOHTpaKIMH WM MOHMKarIOllHX MpOUHOCTh acopOuMoHR (mh, 
PHApaTuBlXx cloes. JleficrBue STUX CH ABIIACTCA MPHYHHOH He TOKO KOPposHe 
OeTOHa, HO Tak2Ke H MHOFHX JPyruX ABJIeCHHH B UpHpoze MW B TeEXHHKe. 
3a unTepec K JaHHOH paOore u 3a BeCbMa ILCHHble yKa3aHA ABTOPBI BbIPAax<ls 
OT TyOoky10 OmarofapHocTb akagemuxy II. A. PeOungepy. 


Poctosckuii-Ha-Jlony Tloctrynuto i 
TocyapCTBeHHbIit yHHBepCHTe?P 17 VII 1957 i 
PoctosckHit 


HHYKEHEPHO-CTPOHTEbHEIHM MHCTUTYT 


UWMTMPOBAHHAS JINTEPATYPA 


collvaiucTHueckoh pesomounu, M3q. AH CCCP, u. 1, 1947, crp. 583. 711 A. Pe6un 
mep, Coopx. Hoppe mMeroxbl usHKO-XHMHueCKUX HCCeEOBaHUM MOBepXHOCTHBIX spsmennit ie 
Vian. AH CCCP, 1955, crp. 5. 'TI. A. Pe6uunep, lr. HU. Jlorruuvos, Bonpocem 
CTPOHTeIbCTBA SeKTpocTaHuMl (MaTepHanb Kondepenunu), Msn. AH CCCP, 1955. 4H. B | 
Muxaitsaos,Il. A. Pe6Ouugep, Koa. aypu., 17, 8s. 2 (1955), 5. A. Pe6un 
nmep, Tp. Copem. no xumun uementa, M., 1956, crp. 125. ®° HW. E. Heitmapx, Yen 
xuM., 25, B. 6, 748 (1956). * HW. B. Poctrosuesa, Jucceprauus, PocroscKnit *H/ 
roc. yHus., 1954. 8M. CG. Octpmkos, B. WM Passogos, Cooom,  Saen 
uM. JI. HW. Mengeneepa, ws. 1, 22 (1947); M. C. OctpuKos, C. HM. Ilaxo mos} 
H. Il. Cuneapnuukos, Mas. AH BCCP, cep. cus.-rexu. HayK, Ne 4, 119 (1956). 
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PHSHYECKAA XHMH A 


-  . M. NWAHYEHKOB 
O KOI@S®HUMEHTE ANSOY3HH B HKKUAKOCTAX 


(ITpedcmaeaeno axademuxom A. B. Tonuuesvim 8 VII 1957) 


B Hallux paOoTax NO TeOpHH BASKOCTH 2%KuUAKOCcTeli (1) MBI HCXOAMIN U3 Mpey- 
aBJICHHA, UTO MPH YasleHHM «COMPAKeHHbIX» MOMEKYJ Apyr OT Wpyra Ha pac- 
(MOAHHe, OOJIbIee PAaBHOBECHbIX PaCCTOAHHH fy, COOTBETCTBYIOWAX MHHMMyMy 
HOTCHUMAJIbHOM SHEPrHH, MeXKy MOJIeKYJaMH JICEHCTBYIOT CHJIbl IPHTAKeHHA. 
PCM pH 9STOM CYMMapHad KHHeTHYeCKad JHEPIHA BYX MOJIeKYJI, IPHHalexa- 
{MX J[BYM CJOAM 2%KHAKOCTH, OKa3bIBaeTCA MeHbIUe JHEPFHU CBA3H, TO NpH ompe- 
RCICHHEIX J[OTOJIHHTEJIbHBIX YCMOBMAX M@KLY 9THMH MOJeKYJIaMH MO2KeT 
JOSHUKHYTb CBASb, H Ha HeKOTOpOe BpeMsA (He 60bIIe NOJOBHHbI NepHosa Ko- 
reOa nus) TaKkaA CHCTeMa HauHHaeT BeCTH CeOA KaK OHA «KKMHETHUeCKaA 
RIMHMIa». 
| Ecuin Ke CyYMMapHad KHHeETHYeCKad 9HEPIUA PaCCMaTPHBaeMOH Napbl MOJIeK YW 
IPH JBYXKeHHH UX B MPOTHBONOJOMKHbIe CTOPOHbI OyJer Goble, vem 9HEPrUuA 
HBASH, TO CBA3b MEXKLY MOMCKYMaMH BOSHUKHYTb He MOXKET, H MOJeKYJIbI Oy AYT 
(BHTaTbCaA He3aBUCHMO Apyr oT Apyra. [Ipu ompeyzemeHHOM yCJIOBHH, YKa3aHHOM 
IM2Ke, 3TH MOJIEKYJIbI HMeIOT BOSMOXKHOCTb NepeHTH W3 OMHOFO CJIOA %RHAKOCTH 
3 OMU3ZIEKallNu, T. e. OyqeT HaOmoRaTEca Wudpy3sua. Takum oOpas3om, cpeqHAn 
KHHeTHYeCKad S9HEPrHA, IpHXoOAAMlaAca Ha OJHY MOJIeKyJy, Cnoco6uyto Kk TMdp- 
by3uu, Oyler 


4 


Eg > */22o (1) 


le €)>— SHEPrHsA OAHOM CBA3H MOJICKYJ 2KUKOCTH. 
Kak 6bII0 MOKa3aHO B Hallux pabotax (’), 


oy) = 2hio | Ys (2) 


le \jpn— BHYTPCHHAA CKPbITad TeWIOTa HCMapeHWs %UKOCTH B BaKYyyMe pH 
AOCOJICTHOM HYJIe; Y — KOOPAMHAWHOHHOe YCIO %KHAKOCTH. 

| Tak Kak cpeytHee paccTOAHHe MexKAY MOAeKYJaMH XKHAKOCTH MeHbIe, 4eM 
MX JIMHEHHbIe pa3MePpbl, TO WIA NepexOfa MOJIeKYIbI U3 OAHOTO COA B Apyron 
HEOOXOJJMMO ellie OJHO yCJIOBHe: HeEOOXOAMMO, UTOOHI [Be PAROM pacroJIOx*KeHHble 
MOJICKYJIbI TOTO CJIOA, B KOTOPHI MepeXOAMT WaHHad MOJeKYJla, HaXOMJIMCb 
Ha pacCTOAHHN, JONYCKalolleM BHEAPeHHe HOBO MOJIeKYJIbI, T. €. HA PacCTOAHUH 
OOIbIlIe PaBHOBeCHOroO. 

BeposTHuocTbh TakorO 6larompuHATHOrO pacHOO*KeHuA MOJeKyJ OO03HAa- 
uum W. Vs paccmoTpeHHbIx cooOpaxenuH BbiTeKaeT, 4TO Mporecc Aud- 
pysuu B XHAKOCTAX OTIMYaeTCA OT Mpolecca AudpysuH B rasax Tem, 
ITO B ra3ax pH HeEOOMbIINX LaBJeHHAX B Mpolecce Ludpysuu MpHHuMatoT yyac- 
THe BC€ MOJICKYJIbI, B TO BPEMA KaK B XKUKOCTAX TOJIbKO Te, 9HEPrHA KOTOPbIX 
JOIbIe €, H HaMpOTHB KOTOPbIX OOpasyerTca cBoOosHOe MecTo. JIA mpomecca 
ccamoyuppysun» B rasaX KMHeTH¥eCKaA TeOPHA MPHBOMT K cweyroulemMy 
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ypaBueHwio IA Kosppurnenta udpysuu: 
D = 1), nhc, 


rye k — paccTOAHHe, Ha KOTOPOM MpOuCXxOAUT MepeHoc MaCCbI 3a OMHH SJIeMeHT 
HbIM aKT, C€ — Cpe@HAA CKOpOCTb MOVIeKyJ. 
Ilia xuykocteH, coriacHO CKa3aHHOMY Bblillle, HaO 3alHCaTb 


D=2Wr,c, 


re f, — MOMOBHHa PaBHOBeCHOrO pacCTOAHHA MexKLy WeHTpaMH MOJeKYJI, § 
TOpble Ji MpOcTOTH! OyeM cuHMTaTb WapooOpasHbimu. Tak Kak peaJIbHble 
JIEKYJIbI He WapooOpa3sHbl, TO MpH yKasaHHOM crocoOe pacueTa MbI HX 3aMeH: 
Ha Wapbl c aptbeKTHBHbIM payuycoM, KOTOpble BeYT CeOA TAK Ke, KaK H PeaJIb] he - 
Momekybl. Koadduinent z/8 oTOpolleH, NOTOMY 4TO ABHxKeHHe MOJIeKYJI Hi} 
pacCMaTPUBaTb TOKO B ABYX HalpaBeHHAX (NO HalpaBJeNHIO K CEAYIOUK i, 
coro M OT Hero). BesHuHHa } B XUAKOCTAX HE MOMKeT MPeBOCXOAUTb CpeMHE 
paccTOsHud MexKAy WeHTpamu moweKys. Ilepexogbt Ha OomblllIee paccTos) 
UMeIOT OW€Hb MaJlyiO BeposTHOcTs. BenmunHy f, JerKO ompeyeHTb Ife 


3 SS eee 
fo V 30m / 4a, ; 


TAC Um —OO6beEM TpaMM-MoOsIeKyJbI 2wu_KOocTH, N,— 4uncno AsBoraxpo. Cpe 
HAA CKOPOCTb i, 


re C_—CKOPOCTh MOseKYJ, KHHETHYeCCKad 2HePrHA KOTOPbIX paBHa ey. Tdi. 
CTaBJIAA B BbIpawkeHne (6) 3HaueHne dN /N uz 3akoHa pacupeyenenua cil, 
poctei MakcBesia, WHTerpupyA UM Tepexo#s oT cKopocTeli K 3HeprHaM, le 
JtyuuM, 4TO 


= 2 4 ORT S 
Se EN ee oR 0 
oe } — [ser 1] . 


_ Tak kak mpouecc yaneHua MoseKyn pyr or jpyra, u TeM caMI q 
ocpodoxleHHe Mecta udpyHAupyroujeH MosleKyJe, aHasoru4yeH mporecp 
ucnapeHua, BelMuHHY W MOKHO 3anucaTb B BHe 


er yids 
Wren ; (f 


re hjr — BHYTPeHHAA CKpbITad MONeKyAApHaA TenJoTa ucnapesus np Del 
HOH Temmepatype *. . 


lloncrapaaa (5), (7) u (8) B (4), NOy4HM OKOHYaTeIbHOe ypaBHeHue 


3 
fsagrin Janae s/s 
3 ie ; 2RD P 


Tak Kak Bbipaxkenuve (4) Hamucano Im mpouecca «camoyuppy3siu», To Bia 
BEJIMUMHbI, XAPAKTEPH3SYIOUIMe CBOHCTBA MOJeKYI (Um, M, Air, &o), Hao 6pai i 
Kak CpeHHe [IA BeUeCTB, COCTABJAIONIMX Taky1o cucTemy. ) | 


bo ! 
OueBuyHO, YTO STO BHIPaxKeHHe CIpaBeMBO TOMDKO NpH ycsOBUAXx pe3Koro yMeHbIL |i 
“HHA CHJI TIPHTKEHMA C PacCTOAHHeM, T. €. KOTa HMM MOXHO MpeneOperb npw paccTosHH AM 


MeXxy MOJeKyJaMH, paBHbIX HX HaMeTpy. B npoTHBHoM cyyae B cTeneHb BOfimerT: Bem 
uMHa ACA 7, 
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Bpipaxenne (9) Maer 3aBHucHMOCTb KO2p- 
WueHTa uddpy3suu oT TemMepatypbl, KOH- 
PHTpallMH WM aBJICHHA, TaK KaK BeJIMYHHbI 
ny Air ABJIAIOTCA (PYHKUMAMH TeMIepaTypbl, 
DHILCHTpallWu UW JaBJIeHHA, a ¢, — PyHKUNeH 
DHILCHTpalWH HU aBJieHHsA. 

IIpu ycnopuH, TO B3aHMOJeHCTBYIOT 
JibKO COCEAHHE MOVJI€KY JIbI H UTO OTHOCHTEJIb- 
#ple KOHILeHTpallMM UX BOKPyr MOOoli H3 HX 

hwHakospl, Jaa pacTBopa, COcTrosuero v3 


IByx KoMnOHeHTOB (2): 


& = foci + 28 o12C1C2 + Eqsxt2, (10) 
j-TO COPTOB, ¢c1~H 
OOOHX KOMNOHeEHTOB 
3aBHCHMOCTH OT COOTHOWICHHA  seJH- 
Eo11, €o22 H Eig,  KOSPPHUHeHT 
udpysuu C H3MeHeHHeM KOHWeHTpauun Oyjer 
HSMCHATLCA WIM JIMHeEHHO JIM MpOXOJMTb 
lepe3 MaKCHMYM, MHHHMyM WIM TOUKY Tepe- 
i6a. Besnunna ¢ JerkKo MOxerT ObITb Halije- 
ha 13 TeMnlepaTyPHOH 3aBHCHMOCTH  IWIOTHO- 
ITH % BASKOCTH 2xKUJocTell Ey 
| Benuunyy Ayr vid WaHHOH CuCTeMbI JBYX 
WAKOcTeH Halo pacCuHTbIBaTy 110 AHAaJIOrHY- 
OMY YyPpaBHeHHIO. 
HackoIbKo xopowio dopmysa (9) cora- 
yeTCA C OMNbITOM, MOXKHO BUeTh u3 Tad. |. 
KosdpunvenThl AudpysHH o-KcwNoa B 
-KCHJIONIe ObIWIH H3MepeHbI B Hallie madopa- 
opuu AuddpakUHOHHbIM MUKpomerojom T. C. 
Maxcapesoli u B. B. Epyenxospimm. Heo6dxo- 
| WIA PacueTOB 3HaYeHHA JHeEPrHul CBASH 
Heo. HaliJleHHble 43 TeMMepaTyPHOM 3aBMCHMOCTH 
FWIOTHOCTH H BASKOCTH ykuyKoctet (°), oKasa- 
MCb CJICYICWHMH: 


C2 — MOJIAPHbIe 
B pacTBope. 


Cuctema O-KCHJIOJI — N-KCH OJ 
PWN 
C,H;0H—C;H;0D Cs,Hgs—C,H;D 


3393,6 2343,1 


Eo, KaJl/MCJIb 


Jina pacuetos KosppuuHeHTos judppysvu 
HEOOXOMUMO 3HaTb KOOPAMHAWMOHHOe UYHCUIO 
{ MWA WaHHOH CHCTeMbI. OTa BeHYHHA BbI- 
YMCA aCb 10 ypaBHeHH0 (9) c HCNOJIb30OBaHHeM 
Kospulnenta Aupy3suu WIA TemMnepatrypbl 
15 uma 20°. 

Kak BuyHo u3 Tabs. 1, paccunTaHHble 
KOSPULNeHTH! WuPpy3suv [Isa CHCTeM O-KCH- 
JO] — n-KCHIOI HM OeH30J1 — MOHO]elTepo- 
OeH3s0 Cc TeMMepaTypoOH 3akOHOMepHO BCe 
OoNbUIe MpPeBbIAalOT IKCMePHUMeHTAaIbHO Hali- 
Neuuple. OTO OObACHAeTCH, C ONHOK CTO- 
POHbI, HETOUHOCTAMH B OMpeleJIeHHH CKPbITHIX 
TeMJOT HCHapeHHA MPH pasJIMUHbIX TeMMepary- 


Ta6Omuna 1 


e 


BaiuHcvieHHbIe HM OMBITHBIE 3HAYeHNA KOSPPULMEHTOBR LupPpy3vH UW KOOPAMHAMOHHble YHCJa *KUAKOCTCH 
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pax, ac pyro cropoubl, TeM, uTu C MOBbIMeHHeM TeMlepaTypbl KOOPAMHAlHO|m 
Hble uHCIa %*wuAKocTeH nayarr. Hedombiioe u3MeHeHHe KOOPAHHAlMOHHO\E 
YHCa MPHBOLUT K 3HaYHTe@IbHOMY H3MCHEHHIO paccuMTaHHOrO KospulveH [hh . 
qudpy3uu. Suavenua KOOPAMHAWMOHHBIX UYHCe, PAaCCUMTaHHBIX mo PopMy |i” 
(9) c HCHO/b30BaHHeM 9KCMePHMeHTAIbHO HaleCHHBIX 3HayYeHHH KospPuyvenT |» 
nuddpy3un, mpupeseubl B Tabs. |. 
Kak BHXHO W3 MpHBeeHHbIX BbILWe JaHHbIX, KOOPMHAMHOHHBIe 4HC.jP 
WIA cucTeM o-KcHIom — n-Kcnnon u C,H,—C,;HsD HesHaunNTebHO yObIBar ih 
c TeMMepatypol, HO 3TO MPMBOAUT, CCIM NOIb3OBaTbCHA WIA PacueToB Kosppaliey 
CHTOB Audpy3Hu KOOPAHHAaWHOHHbIM YHCJIOM, Ha JeHHbIM WA OJHOK KaKOH-HHOy,) y 
TemiepaTypbl, K paCXOKJ€HHAM paccuHTaHHbIX KOSPDHUMeHTOB Ludpysuy Ke | 
ONbITHBIMH aHHbimu. B emysae cucrempr C2Hs0H — C2HsOD xkoopzunaMoim , 
HOe 4HCNO MpakTHYecKH He H3MeHAeTCA C TeMMepaTypOH HM, CCIM BOCHOb3 i 
BaTbCA eFfO JOObIM 3Hay¥eHHeM B jlaHHOM TeMMepaTyPHOM MHHTepBaJyey 
TO pacCCUHTaHHble 3HayeHHA KOSPDPHUMeHTOB WupPy3Hv OKaSbIBaIOTCA B XOP)}R 
WeM COriacHH C ONbITHbIMH 3Ha4eHHAMH. : 
AnaslorHuHoro THMa pacueTbl ObIWIH MpOBeeHbI HAMM JIA PATA Wpyrux ce 
cTeM H TakxKe OKa3aiu xopollee coracuve TeOPpHH C OIIbITOM. 
Benmunna 


INT AS, ( 


rye AS — u3MeHeHHe SHTPONHH pH OOpa3s0BaHHH CBA3H B pacueTe Ha | mow 
SaBUCHMOCTb 9STO BeEIHYUMHbI OT TeMMepaTypbl ONpewemsetTcaA BbIpPaxKeHHeM 


dAS ae AC wasn 
On ig ee: 


rye ACpasu — PaSHOCTb TeMJIOEMKOCTeH 2XHAKOCTH H Mapa, HaxOWAlluxca B pared 
HoBecuH. Ecam mpHOvimKeHHO TIpHHATb, 4TO BesHUMHAa ACpazy HE 3aBHCHT Off} 
TeMMepaTypbl, TO 


AS =alnT +8. (12 


rye « uw B MOCTOAHHBIe BeHUHHEI. 
Tlogcrapasa (11) c yaerom (14) B (9), noayuuM 


3 
syap. vibgil ’ 
SOR in eblR ee 1] e(aT In T—e,)|RT (14) 
3. ae 2 | 
V 4xN Vx 


Dees 
PARTE 
CormacHo pacyeTaM AJin MHOTHX KU IKOCTeH 


£0 


onT*| st +1 | ~ const. (15) 


Ilosromy Bpipaxenve (15) MoxHO 3allucaTb clekyiomumM o6pa30m 


D = AeTin T—e9)|RT (16 
rye 


A= 


3 
4V3 V2R0bTh - , 
0 
3 = [sar +1] esr. 
V 4nNo Vx 


Ypaspuenve (16), Kak noKasbiBaloT pacueTbI, xopomio corsiacyeTca c 3kcne-[f} 
PHMCHTaJIbHBIMM JaHHbIMH. i 


Ecum Bbipaxkenve (16) nponorapudmMupopath, To TlOJly 4M 


ain T Eo 


In D == In Ait ae ape (17) 


OTKY/a BUAHO, YTO B IIMPOKOM TeMMepaTypHOM UHTepBase In D He muHeeH OTHO-|p 
CHTeIbHO MepemeHHoH 1/7. B y3kux TemnepaTypHbix HHTepBasax MOXKHO cun- | 
758 | 


ath, uTo InT = a—b/T, rye a u b mocTosHHbIe KOS@PUIMeHTHI, H, CELOBAaTeb- 
0, gasucumoctb InD or 1/TB y3Kux TemMlepaTypHbIX HHTepBasax 6yaeT MHeHHON. 


Mockosckuli rocylapcTBeHHbIli yHHBepcuTeT Tlocrynuso 
um. M. B. JlomMoHocoBa 95 VI 1957 
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Jloknaygm Akangemun nayk CCCP 
1958. Tom 118, Ni 4 


tO. 1. CbIPHHKOB 


O XAPAKTEPE B3AMMOJIEMCTBHA AHHOHOB C MOJIEK YJIAMH 
BOJ{bI B PACTBOPE 


(ITpedcmaeneno axademuxom H. H. Yepunecoim 17 VI 1957) 


ia 
Tipu paccmorpenuu ru paTallMu HOHOB OObITHO He JeMaioT NPHHUM Nas bHOrYs t 
pa3slMuHA Mexky ruypaTalMel aHMOHa M KaTHOHA; MOWIeKYJa BOJbI paccMaTpH|y) 
BaeTCA IPH 3TOM Kak 2%KeCTKHH AnNONb. Takad YIpOULeHHasd MOJeJIb JO HEKOTOPO]{h| 
cTemeHH MpweMsiema Jd pacueTa TepMOXHMHMYECKHX BeIMYHH, OAHAKO B PAPA 
clyyaes, HalpuMep MpW u3yYeHHH aKYCTHYeECKUX CBOHCTB PaCTBOPOB CHJIbHBL | 
3JIEKTPOJIHTOB, OHA HefocTaTouHa. B nacTosmee BpemaA Ha DusnyecKoM Pak yJIb Ii), 
rere JITY usyualorca akycTHueckHe CBOHCTBa PaCTBOPOB 3JIEKTPOJIHTOB oe 
Ilenbio 2aHHO padorb! OblIO NOMyYeHHe MONMOJIHHTeIbHBIX CBeeHHH, HeOOxo se 
JIMMbIX JIA OObACHCHHA HEKOTOPLIX H3 9THX CBOHCTB. ! 
Kak H3BeCTHO, MOJIe€KYJIa BOJbI COCTOHT H3 SJIEKTPOOTPHMLaTeJIbHOrO KUCJIOM, 
powa HW AByX NpoTOHOB, OGJajlaeT Pe3KO BbIPa%KeHHbIMH 3JICKTPOMOJAPHBIME |e 
CBOHCTBAMH H MOXKeT OO6pa30BbIBaTb BOAOPOHble CBASH. B KHAKON BOIe MOIEKYJIbM 
CBA3aHbI MexKLy coOoli HMeHHO TaKHMH cBA3aMH. B HacTosiiee Bpema (*) BO 
OpOHaA CBA3b CUNTAeETCA MO CBOeH Mpupose OMH3KOH K JOHOPHO-aKUeNTOPHOU. 
IIpu BOSHHKHOBeHHM BOJOpOAHOH CBA3H B KOMMIeKce A—H.... B—R npoucxo-& 
WMT TlepepacnipeyemeHue MIOTHOCTH 3JIEKTPOHHOH OOOJIOUKH B OCHOBHOM B aTOMeE®) 
B; arom H BpicrynaeT B pOJIH «akienTopa», aTOoM B —B posi «JOHOpa» IeEKTPO-f 
Ha, H 3JIEKTPOH aToMa B okas3biBaeTCA OOOOMLECTBJICHHBIM MeEXK LY IPOTOHOM H aTo-fR 
mom B. Oro HavOoslee XapakTepHad YepTa BOJOPOAHOH CBA3H, KOTOPasN CTaBHTB)’ 
ee Ha oco60e MECTO CpeNH APYrHX THMOB M@XKMOJEKYIAPHOTO B3aHMOReNCTBHAM 
IIpu pacrBopeHHu B BOJe CHbHOFO JIeKTPONHTa NocmeqHNH WHccounupyeri 
Ha aHHOH 4 KaTHOH. AHHOH WH KaTHOH BCTYMAalOT BO B3aHMOJelicrBue C MOVe-f 
KYJIaMH BOI, H 3TO B3aHMOJeHCTBHe Ha3bIBaeTCaA ruapatawuei. HyxHo oTme-if 
THTb, UTO B NOHATHE THAPATAWHH Pa3sJIMUHbIe ABTOPHI BKJabIBalOT HECKOJIbKOE 
pasmmunHp cmpica. Mb nok rugpatauneli 6yemM NOHMMaTb B3aHMOJelicTBHel 
uoHa C OJIMKanWIMMH K HeMy MOJIeKyslaMH BOJBI. | 
IIpu rugpaTauuu KaTHOHA MOJIeKYJIa BOJbI NOXOAUT K KaTHOHY CBOeli 91eK-B 
TPOOTPHILaTeIbHOM YaCTbIO, KUCOPOJOM, H BSaHMOJelicTBHe KaTHOHA C MOMeKY-— 
JlaMH BOJbI NO CBOeMy XapakTepy Pe3KO OTIMYAeCTCA OT CBA3H MOJIEKYJI BOHM 
MexKLY Co6oi. CooTBeTcTBeHHO H CTPYKTypa FHApaTHOH OOOMOUKH KaTHOHA JOsK-@ 
Ha OTMUATbCA OT CTPYKTYPbI YHCTOH BODHI. | 
B cayuae rufpaTauuu annona Jeio oOcTouT HHaye. AnHOH mpeycTaBrser th 
Co6oH SJIeEKTPOOTPHMaTeIbubIM aTOM (HIM rpymy aTOMoB), H MOweKya BOB 
MOAXOMMT K HEMY CBOeH SJICEKTPONOJOXKUTEIbHOH YaCTbIO — NPOTOHOM, mpHyuemp 
K aHHOHY MOMXOAMT Cpa3y HeCKOJIbKO MOJIEKYJI BOI, H C HUM CBSASbIBaIOTCS, 
HECKOJIbKO TIpOTOHOB. M36niTouHble SICKTPOHbI AHHOHA OKa3bIBalOTCA MoOsemeH-, 
HbIMM Me@xKIly HeCKOJIbKMMH NpOTOHaMM, HM B3aMMOselicTBHe aHHOHAa C MovIeKy-| 
JlaMM BOAbI, BXOAAWIHMM B CTO THApaTHy!0 OOOOUKY, HOCHT JOHOPHO-aknenTop- | 
HbIM Xapaktep. Ha kaxyplit «aklenTOp»—IipOTOH MpHXOANTCA uacTb 3JIEKTpOHa 
(m0 KpaiiHelt Mepe B Cly¥ae ONHO- HM JBYXBaJIeHTHBIX aHuoHoB). Ho Takas CBA3b 
NO MpHpoke cBoeH BeCbMa OJIN3Ka, eCJIM He TOA JeCTReHHA CBASH CyMLeCTBYIOLel i 
MexKAy MOJIeKyJIaMH B UMCTON BOJe, T. €. BOROPOAHON CBABH. 
KosmuecTBeHHblit pacueT nmosxo6Horo poyxa B3aumozelicrenit mpedcrapser | 
BeCbMa OOJIbIlIMe TPpyNHOCTH, Tak Kak TpeOyer pelleHia KBaHTOBOMexaHHue- 
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Kol 3aaun Jia MHOruxX Ter. II]pencTraBiaer HHTepec 9KCHepUMeHTaJbHad Mpo- 
pKa 9TOrO Mpeqnouoxenusa. Mspecruo, uro HavOouee npAMoli WyTb OOHapy- 
HMA WM UMCCIeOBaHUA BOOPOAHOK 
HASH TIPpeAcTaBIAIOT CIeKTPOCKONH- 
lexwe HCCIeOBaHUA H, Mpex*ye Bce- 3 
), MH@pakpacuble CNeKTPbI MOro- 
}iexua. Bet mpopeszen pa pador mo 
(pakpacHbImM cmeKTpaM morsioue- | 2 
A WOHHBIX pacTBopos (°,°), ofHaKO 
NeWMaIbHbIX HCCIeEOBaHHU TOJIOC 
prolleHua rpynmbl O—H B pactBo- 
AX CHJIbHbIX 3JIEKTPOJIHTOB C IeJIbIO 
yueHHA B3aHMOJeHCTBHA MOVJIeKYJI 
JOR! C AHHOHOM He Mpou“sBomMTOC.. 135 
Hamu Opin mpewMpHHAThI W3Me- 
HieHvA WNpakpacHoro MOrsoueHHA Puc. 1. 3aBucumoctn Kos buunenta normomenna 
OHHBIX PaCTBOPOB B o6nactu 1,35 — OT AMHHDI BOJHDI NA pacTBOPOB a3OTHOKHCABIX 


60 v nepBbUi o6epTOH rpynmbr conen. 1 — normoujeHHe B YNCTOH Boe: 2 — 
; ; (miep A py normomleHHe B pacTBope NaNOs (13,7 mona 


H2O wa! momp NaNOs); 3 — norsomenve B 
Vspecruo, uro ecu rpymma O—H  pacrsope NaNOs (31,6 moma HoO na 1 monb 


scCTYNaeT B BOJOPOAHy!IO CBA3b, TO NaNOs); 4— nornomenve B pactBope KNOs 
BMeCTO §=y3KOli momocbl B OOacTH (31,6 mous HzO na 1 Moab KNOs) 
86 , COOTBETCTBYIOMeli CBOOOLHOK 
pynne O—H mosekyJibl BOLI, NOABJIAeTCA WupOKad MONCCa, CABHHYTaA B 
6acTb Gomee MJIMHHBIX BOJIH, IPHYEM STO CMEILeHHe NPHOMU3HTEMbHO Mporop- 
KIMOHaIbHO 9HEPrHH BOOpOAHOK cpa3H. Takum cOpa3om, Mo cnekTpam nudpa- 
/ KpaCHOFO MOTIOULEHHA MO2KHO Cy- 
JMTb O HaJIMUHH B CHCTeMe CBOOO]- 
HbIX rpynn O— H u rpynn O—H, 
BCTYNMBLUAX B BONOPOAHY1 CBASb, 
WM IIpHOJU3HTeIbHO OMeHHTb 9HEp- 
THIO BOJOPOAHOH CBA3H. 
V3mepenua npopoguanch B Jie- 
COTEXHHYeCKOH akaweMHH Ha He- 
PerHucTpUpyiouleM  CieKTPOdoTo- 
MeTpe CO CTe€KJIMHHOH ONTHKOM. 
CnextTpodotometp o61afasl Oou1b- 
WOH paspellaioujeH CMOCOOHOCTbIO 
(4 A Ha OHO JemeHHe OT CUeTHOTO 
6apaOaHa), TaK Kak B KauecTBe 
Puce. 2. 3apucumoctbh KosdduuMenta morjiomenuna CNe€KTpaJIbHOrTO aHaJIM3aTOpa HC- 
7 JWJIMHBI BOJIHBI UIA PacTBOPOB ees coer. HOMb3OBaICA ZIUeNeT 600 WITpHu- 
—- TIOTOULeHHe B YHCTOH BOTe; — norgsomenne XOB Ha ] MM. Bai H3MeDeHbI 
B pactBope NaCl (10,7 mona HO na | monp NaCl); pactsoppt 8 coveli c 4 itt 


3 — norsomenue B pactBope KCI (16,5 moma H2O 
Ha | Mob KCl) HbIMH aHHOHaMH. Pe3yJbTaTbl 3- 


MepeHHH MpejcTaBJIeHbl Ha PHC. 
14. IIpu spruncrennn Kospuluenta NOrOULeHHA PaCTBOPOB ONTHYECK IO MIOT- 
HOCTb pacTBOpa eM Ha KOHIeHTPalMio BOI B pacTBope. Kak BUAHO U3 IpH- 
BEJICHHbIX JaHHbIX, B HOHHbIX PaCcTBOpPAaX, MaKe MPH KOHIECHTPalMAX HacCbIMleHHA, 
NOJIOCbI NOFIOWLeHHA B MePpBOM IIPHOIM2KeHHH JexKAaT B TOH 2%e OOMACTH, YTO UB 
YMCTOH BOLE, T.€. MOJICKYJIbI BOAbI, CBAZAHHbIe C AHMOHOM, BSAHMOJeHCTBYIOTC HAM 
IPHOMM3UTEIbHO Tak 2Ke, KAK MOJICKYJIbI BOAbI MEK Ly CoOoM. Dueprusa sTOrO B3a- 
HMOJeHCTBUA JIA HEKOTOPbIX AHHOHOB HECKOJIbKO OTMMUAeTCA OT SHEP CBA3H 
MOJIeKYI BOLL MexKLy co6o. Tax, 1a HacbimeHHOro pacrBopa NaNOs makcu- 
MYM TOJ0CbI MOrmomleHHA mexKUT mpH A 1,4346 », a MaKCHMyM MOrJOWleHHA 
YHCTOH BOLI WexkUT mp 1, 4518 p. [ma pacrBopa KNOs, rae kouleHTpalna 
COM MeHbIUe, MONOCa MOTIOULeHUA UMeeT BA MAKCHMYMA€: OJMH COOTBETCTBYeT 
MaKCHMyMYy B HacblleHHOM pactBope NaNOs, Apyroli — MakcMMyMy B 4HCTOH 
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EMMA AGUe Cage Tas" ET LEO 


A——~ 


soe. [loqo6uaa KapTuHa HaOmofaerca Aa?pactBopa NaNOs mpv MOJSApH IF 
KOHI[eCHTpalluu, paBHOl MOApPHO KONWeHTpalMu pacTBopa KNOs. 
Takum 06pa30M, MOXKHO C4HTAal} 
yTo MakcimyM mpH A 1,4346 » coc 
BeTCTByeT YacToTe KOeOaHHi rpy 
mbt O— H, B3aumMojelcTByroujen 
anuoHom NO;. J\aa xsopucreix | 
C@PHOKHCJIbIX COJIeH MaKCHMYM M10J 
CbI MOPIOULeHHA MPHXOAUTCA Ha ’ 
“Ke JWIMHY BOJIHbI, YTO HW B YMCTOH B 
ne. [lomoca normomujenusa pactBopa kK 
HuMeeT MakcumyM mpH A 1,4350 w. Thy 
Sas moca normourenua CdJ2 TaKxxe cM} 
a 1 lLeHa B OOIaCTb Go1ee KOPOTKUX Ik 
ee ae (30 199 100 Bonu, OMHAKO KOHUeHTpalua cos 
B 9TOM paCTBOpe 3aMeTHO MeHDbILE 
Puc. 3. 3apucumocts Kosppuuuenta TOromye- ueM B pacTBope KJ, momoca, coorBe ft 
HHA OT JWJIMHbI BOJIHbI JIA PAaCTBOPOB WMOAMCTHIX © 
coneli. | —normoulente B YACTO Boxe; 2— CTBY!OWaA YHCTOM BOFe, NpeooOMatae yy 
normomjenue B pacrBsope CdJe (29,1 moma H2O Ha OCHOBaHHH H3J1I0O%KeHHOLO MO Vil 
Ha | Mob CdJg); 3 — moruionlenHe B pacTBope HO CKa3aTb, 4TO MpeANooO*weHnHe O Xipy 
KJ (9 mon. HzO Ha I Monb KJ) pakTepe B3avMOgelicTBuA aHMoHa SH 
MOJIeKYaMU BOLI, BbIBUraeMoe 30eCb, HaXOJMTCA B CormacHH co cmeKTpcy 
ckonMueckumMu aHubimu. MoxHo, fasee, MpeqnoJOKUTb, 4TO, MOCKOJbKIE 
MOJI€KYJIbI BO[bI, B3AMMOeHCTBYIOLIHe i. 


Se 


sin — i Sel SN’ ~~ a at — eal) le a ER = 


C AHHOHOM, H CO CTOPOHbI AaHHOHA Ha- 3 m 2 
XOMATCA B YCIOBUAX, NOJOOHbIX TeM, (4518 
KOTOPbI€ HMElOTCA B YHCTOL BOT (T. e. 

HC aHHOHOM CBA3aHbI BOROPOHOH 2 / 


CBA3bIO), CTPyKTypa ruqpaTHOH O60- 
JOUKH AHHOHA Momo6Ha cTpyKType 
CaMOH BOJDI. 

C sToH TOUKH 3peHHA NMOHATHBI 
pesyabtats! pador A. [lacbiucKoro I 
(7), KOTOpPBIit OMpeyetan uuca rug- 05 4 145 80 STOO 
paTauuuH akycTHyecKH 0 yMeHbllle- 
HMO C2KMMAeCMOCTH PacTBOpa 10 cpaB- Puc. 4. 3aBucumocth Kosppuuuenta nornome® 
HeEHHIO C YHCTOH BOJOH H OJ yun HHA OT JJIHHbI BOJIHbI JIA PaCTBOPOB CepHOKHC 


JibIX comeH. 1 — nornomenHe B 4HCTOH Bonet 
Topa3qo Ooulee HUSKMe 3HaYeHMA YH- ‘5 normomenue B pacrrope MgSO, (34,4 mons 


cel MMApaTauHuH, YeM Te, KOTOPHIE H.O wa 1 mop MgSOa); 3 — nornomenue WE 
CELyIOT U3 TeEPMOXHMMYeCKHX aH- pacrBope CdSO. (25 mow. H2O na 1 Mow CdSO).1e 
HBX. [Joq06OHbIM pesyibTaT oOObsc- H 
HACTCAH TEM, YTO MOJI€KYIbI BOAbI CBASAHbI C AHHOHOM BOJOPOAHKIMA CBA 
3AMM, C2KHMACMOCTb FH{paTHOH OOOMOUKN aHHOHA MPHOJIMSHTeNbHO Takaa Kee 
KaK H CXKMMA€MOCTb CaMOl{ BOAbI, HU rupaTaluA aHMOHa He yMeHbIaer cxKU-H 
MaeMOCTH pacTBopa. 

IIpunoury ryOokyio OnarogqapHocts VW. T. Mnxaiinosy, B. II. Kapesopoi 
vu B. B, Basunesuay 3a WeHHble CopeTbl H yKasaHHa. . 


JleHmurpagcKkult rocyqapcTBeHHbili yHuBepcuTer Ilocrynuno 
um. A. A. )KqaHopa 10 VI 1957 
Jilenuurpajickax JlecoTeXHwuecKand aKajemus 
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PHSHTECKAA XHMHA 
NM. M. WIOPbITHH u 3. C. ETOPOBA 


BJIMAHWE 3AMECTHTEJIEM HA CBOMCTBA MOJIEKYJI 
NAPA-(HMPOWSBOAHbIX BEH3OJIA 


(IITpedcmaeaexo akademuxom B. A. Kasanckum 11 IX 1957) 


UYacrorni Oouee WIM MeHee JIOKAJIbHEIX KOJIeOaHHi ATOMOB B rpymmax, MpHco- 
eJMHCHHBIX K O€H30JIBHOMY KOJIbILY, 3AMeTHO H3MEHAIOTCA IPH BBEJCHHH B KOJIbILO 
BTOPOrO 3aMeCTHTeIA B Mapa-nomoweHue. Tak, uacTOTa BaJIeHTHOTO KONeOaHHA 
ATPOrpyNNbl NOX BIMAHHeEM 3aMeCTHTeeH MOXKeT U3MeHATHCA Ha 10—5O cmt. 
HTH U3MCHEHHA, NO-BHZHMOMY, CBA3AHbI rlaBHbIM OOpa30M C H3MeHeEHHeM 2XKecT- 
KocTH cBxa3eu4 N—O. 
| CnekTpbl morjouleHHA M HeKOTOPble ONTHYeCKHe CBOHMCTBAa apOMaTHYeCKUX 
cOCIMHEHHH Ooulee YYBCTBUTCJIbHbI K BJIMAHHIO 3aMeCTHTeJIeH, UCM YaCTOTHI B KO- 
leOaTes bHBIX cmekTpax. HecmMorpa Ha TpyAHOCTH B HHTepmperalun cNekTpoB 
MIOPIOULEHHA B HEKOTOPBIX CJlyYaAX yaeTCA HM3BeUb M3 HAX WeHHy!o MHpop- 
pwraiio — He TOJIbKO O BO30yYXJCHHOM, HO OTYaCTH HU 06 OCHOBHOM cOCTOAHHH 
IMOJIEK YJ. 
IIpupmeyenne pa3JIMUHbIX METOJOB HCCJIEJOBAHHA MO3BOJIAeT NOJYYHTb Oosee 
|pasHOCTOPOHHee MpescTaBJIeHHe O B3aHMHOM BJIMAHHH ATOMOB B CJIOXKHBIX MO- 
ieKyJlaxX, a TAK*Ke JaeT BO3MO2XKHOCTL KOHTPOJIMPOBAaTb 3aKJIOUCHHA, CJleaHHble 
iHa OCHOBe OJHOrO MeTO,a, ApyrumMu cpeyjcTBamu. IlocmequHee B ocoOeHHOCTH 
LKeNaTeIbHO MOTOMY, YTO KaxKbIH M3 MeTOOB HMeeT CBOH OrpaHHueHHA H CBOH 
|BO3MOXKHbI€E HCTOUHHKH OWIMOOK HW HeTOUHOCTEeH. 
B 970 paOoTe ObluIH H3Y4eHbI CNeCKTPbI MH AHMOJIbHbIC MOMEHTHI Napa-mpou3- 


| BOMHBIX HuTpoGeHsoma X — S=NOz C pa3JIHUHbIMH 3aMeCTHTeIAMH X. 


|Hurporpymna npHHadiexuT k unCY HavOOJlee CKTPOOTPHUAaTeIbHbIX Tpynn; 
|MPH3HaKH BJIMAHUA JICKTPOMOJOXKUTEbHBIX 3aMeCTHTeNeH BbIPAaxXKeHbl y MIpo- 
|U3BOJ,HbIX HHTPOGeH301a OCOOeHHO pesbedHo. 

| Bra6a. 1 npuBenzenbl cleqyroulve BeIMYHHBI: 

1. Benuunupl cmetenuit (Aw) uacTOTb BaJIeHTHOrO CHMMeTpHYHOrO KoOWeOa- 
HUA HUTPOrpynnMbl, OOYCOBJIEHHbIX BBeeCHHeM 3aMecTHTeIA X, 10 H3MepeHHAM 
CMeKTPOB KOMOMHAILMOHHOTO pacceAHHA (paMaH-CMeKTPOB) B OeH3OJIbHBIX pa- 
cTBopax (4acTOTa HUTpOrpynnbl HesaMelleHHoro HUTPOOeHsOa B OeCH3O/bHOM 
pacTtsope HM Take B IMKMOreKcCaHOBOM pacTBope paBHa 1347,5 cm). 

2. KosdbutveHTb MHTerpasibHOH MHTeHCHBHOCTH 9TOW JIMHHM B cleKkTpax 
KOMOMHAaLMOHHOrO paccesHua, /\0,, 43MepeHHble B OCHSOJIbHbIX pacTBOpax (o- 
TorpatbuyecKHM MeTOJOM IPH BOsOyxKNeHHM CMeKTpa JIMHMeH pTyTH 4358 A 
(3a equnuuy upuusata 1/100 unTencuBuoctu munuu 313 cm} CCla B pacuere Ha 
1 momb; TOUHOcTD +10%). 

3. XapakTepHcTHKa MHTeHCHBHBIX NOOC MOrIOWeHHA B yJbTpacpHoue- 
TOBOIt OOMacTH: WIHHa BouubI AB A, 3HaueHua ¢/1000, rye ¢— MOuApHBIM (e- 
CATHMUHbIM) KOSPPHUMeEHT NOPOWEHHA B MaKCHMyMe MOJIOCbI, H CHJIa OCIMJJIA- 
Topa f mo H3MepeHHAM pacTBOpOB B remtaHe, a Takxe pasHocTb (Ah1) Meany 


IJIMHaMH BOJIH MHTeHCHBHOM NOMOCHI NOrsomeHuA coequHeHnl X— S=NO: 
u PhNOz mo u3mMepeHuaM OeH3O0/IbHbIX pacTBOpOB. CieKTPbl H3MepeHbI ~oTo- 
SJICKTPpHYeCKHM ClekTpodotromerpom C®-4. 
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Y-c. cnexTppi (B remTaHe) 


val Owien Heae! 


Tpynna X Kone 7 AA, B x 
as N 2 
pp ae ‘NOs cma BO “oe f A eae pis Bel seehote 
\—7 1 17000) J 2 7999} Soe 
=H 0 700 | 2520 | 9,6/0,27) — | — 0/0 0 
—SO,R 3 PEM Sa eke = ea) a = | ee 
= 0 900 | 2580 | 8,510,238] — | —|~80] 0,4 0,05 
—CH,Cl 0 4100 | 2580 |}42' 10,31; — | —|~80] 0,4 0,2 
SCer = = 2550 | 14,5] — Se eS 2S WS i Oe 
—COOEt ~0 pa 2540 |13,5|0,36]| — |—|~50) — 0,5 
—CHO ID 4000 | 2580. | 4625:1 0,24, |) ae | apn SO Ona ens 
Gi wet ~41300 | 2670 144 |0,29| — |—| 130|0,45] 0,2 
—Br rf ~1300 | 2700 142 0:30) — | =) 47010451 072 
8 9 4400 | 2650 |10,2}0,28| — |—| 130]0,4 | —0,15 
CRs = 4500 | 2650 |10,5/0,29} — |—| 130]0,1 | —0,20 
EGENR: 9) 1600 | 2620 |~9 | — aaa) gone tage el) 5 = Sab = 
=i 0 2700 | 2880 | 12,5/0,32] 2210] 8} 340]/0,4 | 0,3 
=e = zs 2910 116 | — ee ea eS Mase || a 
SO a 3200 | 2850 |40,510,26| 2190] 9] 390/0,7 | 0,35 
—OPh —3n ~3200 | 2930 115 10,37] 2200} 14} 420/0,6 | —0,3 
OR 35 4000 | 2920 |12 |0,29]} 2200] 9] 460] 0,45] —0,3 
cri aR 5700 | 3050 |42,7/0,32| 2240] 6] 560} — | 0,4 
—Ph 115 5500 | 2940 |18 10,45] 2220] 12] 440/0,3 | ~0 
—)R-CHO —6 5500 | 3040 |42 |0,35] 2240] 10) 540] — | — 
—SR gh 146000 | 3260 |45 |0,30] 2200|~7]| 730] 0,6 | —0,05 
SCS c=Eh — hob 20000 | 3300 |19 10,52] 2370] 13] 720] 0,5 = 
—NHCOR a Ze 3000 145) |) Sele2200)| 124) eo 
=NH; —12 20000 | 3190 |45 |0,37]| 2260] 8 | 820141,0 | —0,65 
—N:N-Ph = Be 3250 |24 |0,64| 2140/13! — 10,4 6 
--NH-NH-Ph —16 33000 | 3250 |15 |0,45| 2300] 14] soo] — - 
--NH-NH, —20 45000 | 3250 1417 |0,43| ~2200) 8] 870|~2 |—0,6 
—NH-Ph ~—1 211 = 5530 24 10, 22)|' 2550) Saleen (Ore = 
—NRz =98 470000 #540 20 0.41 2260 8 |1210|1,4 | —0,7 
18} a fas J 
PepponeEas a) (3120 146 0,37 io 


IIpumeuanua. 1. AtomstH npu yraepoze B dopmMynax onymenp; R — 
MeTHJIbHad rpyrma; A, HeSaMeleHHOrO HMTpOGeH30JIa B CeH3OJIbHOM pacTBOpe 
~2620 A. Jlanupie guia nomoch! ~ 2200A sHauNTebHO MeHee HajlexKHbl, 4YeM 
aa OMxKHUX MoOc. Crabbe NOMOch! MOTMOWeHHA He NPHHATbI BO BHHMaHHe. 
ILubppt c 6ykBOH WY NOMyueHbI H3MepeHHeM LWHKJIOTeKCaHOBbIX pacTBOpoB.Uactota 
NO2 y coeauHeHHh c X=Cl, Br, NH-Ph, CHO, COOEt pacuiensena Ha 2 kom- 
NOHEHTHI; BTaOMe Waka CyMMapHas WHTCHCHBHOCTb HX HM NMpOMerKyTOUHOe 3Ha- 
yeHHe YaCTOTHI. 

2. Hurpogudenua, puTporMypasobeH30N1, HUTpoa3s06eH30/1, HATPOAMHHbI HW He- 
KOTOpble Jpyrve COeMHHeHHA ObIIM CHHTesHpoBaHb! T. M. AmGpym u M. A. 
Tefiqepux, n-HuTpodenusdeppouen ObiJ1 mo6e3sHO mpegocrapsen A. H. Hecmean- 
HoBbIM H P. B. Toulosyeli; aBTropbl MOIb3yIOTCA cCuIyyaeM BbIPasHTb HM Owlaro- 
TapHOcTb. 


4. Pasnuna (Au) Mexay Ha6sI0qaemMoli BeMYMHOH uNOMbHOrTO MOMeHTa. 


Doma = NO: MW BeKTOPHOH CYMMOM MOMeHTOB xe » 4 < S=No u 
(B AeOaaix, MO JIMTepaTyPHbIM WaHHbIM O JMMOMbHBIX MOMeHTaXx B GeH3oue); i 


Ay XapakTepHsyeT NOMOJHUTeIbHOe CMeLILeHHe SJICKTPOHOB (B HaMpaBJIeHHH OT, 
X k NOs), cBa3aHHoe C OMHOBDEMCHHBIM HaJIMUHeM BYX 3amMecTuTeseli: X u NOe.§ 


5. KouctaHTbl Xammeta Snapa,y ONPeMeJIeCHHbIe MPeHMYeCTBeEHHO MO KOH-} 
cTaHTaM juccounanuH X — »- COOH. 


XapakTepH3yA 3aBUCHMOCTb CBOHCTB COeAHHEHH I XC Ss NO, or Tuna| 
samecTuTeel X OTMeTHM, YTO SJEKTPOMOOKUTENbHbIE H Z1eKTPOOTPHLAaTeWb-| 
HbI€ 3aMeCTHTeJIM BUIMAIOT Ha PeaKIMOHHY!O CNMOCOOHOCTh B MpoTHBONO-| 


JOWKUBIX HaMpaBJICHHAX, @ Ha OMNTHYeCKHe cBOcTBa (JNo,, 4, f, H NOMApH- 
3YeMOCTb) —B OJMHAKOBOM HalpaBJIeHHH. 


Bo Bcex clyyaax B MOJIeKyjax —< =No: BIMAHHE 3JIEKTPOMOIO- | 
XKHTCIbHBIX 3AMeCTHTeeH ropa3sqo CHIbHeEE, 
(B MOueKyax aC SNR: — nao6opor). 
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YeM 3JJIEKTPOOTPUMAaTeJIBHbIX 


“HM He3aBHCHMOH XapaKTepHCTHKM 3aMmecTuTesel. 


| SH<<NH3. 


Puc. | kayuecTBeHHO MOKa3bIBAeT, KAKAA HAaMeYaeTCA TeEHJeCHIMA B 3aBHCH- 


OcTH MexKIy BelM4uMHaMH I[yo,, iy, NO, B MOseKYyaXx x—< > = NOs, 


OHCTAHTAMH Gpapa 3AMeCTHTeIeH X WM AHOMAIMAMH B JIMMOJIbHbIX MOMeCHTAX 
oeqMHeHHH PhX (Appnx), NO WaHHbIM (?)). 


Touku, coorsercTpyioujue 3HayeHuam J mu i, ua 3amectuTeneli C,Hs- 
u CHe:CH- sexaT 3Ha4uHTeIbHO Bblllle H300paxkeHHbIX KPHBbIX; Takue 3a- 
MECTHTeEJIH MaJIO BJIMAIOT Ha JMMOJIbHbIe MOMeHTHI HM XMMMYeCKHEe CBOLCTBa HU 
CHJIbHO BJIMAIOT Ha ONTHYeCKHe CBOLCTBA. 


Ankusibuble rpynmbl X BuJIMsIOT Ha JMMOMbHbIe MOMeHTEI HUTpocoeqMHeHHit 
KaK CJ1a60-3IeKTPONONOKUTe buble. PasIMYHA MeKy UCceqOBaHHbIMA TWapa- 
MeTpaMH MosleKyJ (Tad. 1) C pasBeTBJICHHBIMH HW Hepa3sBeTBJICHHbIMH aJIKWJIb- 
HbIMH rpymmaMv He MpeRBbIWIalOT BOSMO2XKHOM OLIHO- 
KM ONbiTa. Pa3siM4uua B KOHCTaHTax o Oouee cylle- 
CTBCHHbI; OHAKO He cJleqyeT 3a6bIBaTb, UTO 9TH 
BeJIMUMHbI MMCIOT BECbMa IIPHOJIMKeHHBIN XapakTep. 
SuHaueHHA o, HepelkKO MpPHBORUMBIe B AMTepaType 
€ TOUHOCTbIO WO TpeTbero 3HaKa, MOryT B 3TOM OT- 
HOWCHHH JIerKO BBeCTH B 3a0Jy2xKeHHe HM CO3aTb 
BeuaTeHHe OObUIMX BO3MOXKHOCTeH LIA TOUHOK 


NO, 


Bo BcxAKoM culyyae, Nepexogx or —CH; k —CMe, 
CBA8AH C OYCHb HE3HAYMTeEJIbHbIMH H3MeCHECHHAMH B \. 
NpH3Hakax B3aHMHOrO BJIMAHMA rpynn. Bananue 


MeTHJIMPOBaHHa BOspacTaeT B pany CH,< OH< Ke TES? 
pcos Phx 


“In A@yo, 


B mosiekysax Z-NH —< S=NOs BanaHue Z 
Ha CIe€KTPbl HMeeT CXOJCTBO C BJIMAHHEM TaKUX 2Ke 


napa 


& SK Puc. 4 
3aMeCTHTeJIeH B MOJIeKyax Z—< ae NOz, HO 


BbIpakeHo claGee. Banaue NOOOHBIX 3amecTuTemel Z uepes MocTHKH «CHa: u 
-CHe-CHe+BecbMa Mau. 


TlocmeqoBaTeJIbHOCTH JJIEKTPONOJIOMKHUTCIbHBIX 3AMeCTHTeNeH, PacMOO*KeH- 
HbIX NO CTeMeHH HX BJIMAHHA Ha MHMOJIbHbIe MOMCHTHI, YACTOTY H MHTeCHCHB- 
HOCTb JMHHH HUTPOrpPyNMbl, CHeKTPbl NOPOWLeEHHA, 9K3abTAaWMIO pePpakunu 
(4 Tak2Ke M10 BeJIMYMHAaM KOHCTAHT Opapa), BECbMa CXOJHbI. B OTJCbHBIX CLYGAAX 
HaGwOMalorcA PaCXORKMeCHUA; OTYACTH OHM OOSACHAIOTCA Pa3JIMYHAMH B YCJIO- 
BUAX OMbITOB (pasIMYHA B PacTBOpHTeIAX UT. .). K comaeHHio, NOHOe Of- 
HOOOpasve yCIOBHH U3MepeHHii Tpy[HO ocyulecTBHTb. Oyuako pa3/IHuHA B 
YCJIOBUAX OMNbITOB He ABIAIOTCH TaBHOM MpHuYHHOL TaKHX pacxor*xKeHHH. 
MoxkHo OTMeTHTb, UTO Ha AMMOMbHbIe MOMeHTEI rpynma OH Buausaer cusbHee, 
yem OR, a ua ontTuyeckuwe cBolictBa — HaoOopoT. CyllecTBeHHble pa3JIHUHA 
M@XKLY BIIMAHHeM 3aMecTHTesIeH Ha XHMMYeCKHe HU (usHueCKHe CBOMCTBA MOXKHO 
OTMETHTb y pala coequHeHnit (HampuMep mpH X = SH, SR, C:C, C:C-Ph). 

Bosee momHoe CooTBeTCTBHe HaGsIoaeTcA B MpH3HakaXx BJIMAHUA 3aMecTH- 


Tele Ha pa3JIMUHble ONTHYeCKHe CBOHCTBA monexyat X —C >—NOz, Y mo- 
HOMPOW3BORHHIX OeH3oua, PhX, HanmpoTuB, HaOOLaIuCcb SHAYHTeJIbHbIe pac- 
xoxyenua (1). Sto caa3aHo ¢ TeM, 4¥TO y coequHeHHM X-C,Ha-NOsz (8B oTsMuHe 
or PhX) umeetcx O1H3KO pacnosoxKeHHad MHTCHCHBHAA MOMOCa MOTOULeEHHA, 
BJIMAHMe KOTOPOHM Ha ONTHYeCKHe CBOHCTBa JOMHMHMPyer. 

Cya m0 JaHHbIM O 3aBHCMMOCTH J/No, OT UaCTOTbI Maflarollero cBeTa H O 
JucnepcuH MoKa3zaTeaA MpeOMIeCHHA MOKHO 3aKJIIOUNTb, YTO OMKHAA HH- 
TCHCHBHAA MONOCa MOrMOUWLeHHA Mapa-MpOWsSBOLHbIX HHTPOOeHsoa, MerKalllad 
B o6sacTtu 2500—3500 A, B OCHOBHOM ONpejesIHeT HHTCHCHBHOCTb JINHHU HUTPO- 
rpyuubi uw gucnepcuto. Ilo pacuery y n-HuTpoaHHaHHa Ona Ha 90% onpesesaer 
HaOmoyaemyto Wucnepcuio B OOmacTu 4500—5500A u sk3aubTaluio pepakuun, 
CBAZAHHY!0 C BBeeHHeM aMHMHOrpynibl (~8 cM?). 
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Pa3 MUHA B HHTCHCHBHOCTH paMaH-JIMHHH NO, y pa3JIMYHbIX CcoeMHeHH|> 
ae 2 ye 

X —X__>— NO, Oonpuie, vem 9T0 culefyeT us cooTHoMeHHA J ~ (vj — v*) | 

H, KaK BHJHO u3 pvc. 2, MeHbIe, YeEM STO CJIeyeT U3 BhIpaxKeHHA 


NE ORE) ook @ | 


STM COOTHOMIeHHA NosyyaloTcA NyTem uddepeHUMpOBaHHA BbIParKeHH|s 


Jia MOJIApH3syemocTH «a = const- > — ; M0 AepHoli KoopyuHate: 


% 
chee 


(eles 
=~ = const —— =~ — ——_ > 
0Q a F 20Q (v2 —v?)? 0Q 


(v—uactToTa nafalollero cBeTa, @— HHJeKC 9/1eKTPOHHOTO YPOBHs). | 

Mopmysa (1) Gomee WIM MeHeEe YAOBJETBOPHTEIbHO OMMCbIBACT 3aBHCH 
mocTb Jno, OT ¥ (IPH NOCTOAHHOM yy, T. €. y OMHOrO M TOPO Ke CoeqMHEHHA) 
HO, Kak BHJHO H3 puc. 2, RaeT Gob 
OTKJIOHCHHA TPH H3MeCHeCHHAX vy B_ YyCJO! 
BHAX NOCTOAHCTBA v (T. €. B PAY HUTPOFP 
COe]MHeHHH C pasJIHUHbIMB ¥4, TIpH BOs\e 
OyKeHHH CeKTpa OZHOH MU TOW %Ke ace 
Toto v). IIpH yuere pasmuuuii B aHH30-%8 
TPOMHH TeCHSOPOB pacceAHHA OTKJIOHCHHAR 
elle Ooulee 3Ha4HTEJIbHBI. ; 

OTH OTKJOHEHHA He HOCAT XapakTepa 


500, , 1000 1500 COBeCPplWeHHO CJlyyatHoro pa3Opoca ToUeK;) 
ee Oe MOXKHO OTMETHTb TOCTeMeHHO BO3pacTalo- 
g mee OTKJOHeHHe OT HpaAMoH. B pamKax 
Puc, 2 nowyKNaccHyeckOH TpaKTOBKH KOMOnHAaLLu-f 


OHHOPO pacCeAHHA 9TO OTKJIOHEHHE MOXKHOL 

IIPHUHCaTb CHW2KCHHIO B PAY HATpOcoequHeHHH BeNHOHHEI Ov./OQ (y coequ-fi 

HeEHHH C OCOOeHHO OJIM3KHMH NOJOCAMH NOPJIOULeHHA MOXKET CKa3bIBATbCA TaKKe 
3aTyXaHne). 

Ilo mpvOsusuTenbHOH OeHKe NPOHsBOLHaA MOAPHSyeMOCTH MOJIeKYyJIBP 

MO AN€pHOH KOOpPAWHaTe Gn—o IPH CHMMeTpHYHOM KOJIeOaHHH HUTporpynmsrh 

A-HATPOaHHJIHHa CocTaBseT OKONO 100 A?. Ecam mpnuatb, uTo 


0a 

A = 10h OF) me R, 
WM CYHTATb, YTO NONOCa NOPJIOMeHHA MNOJAPHsoBaHa B HaNpaBsenun X (nos-} 
CTaBHB BMeCTO /; 3HayeHHe 3-0,37), Torgqa mpousBoqHaa (Oy, /Oq)) WomKHAa | 
HMeTb TOpsAqOK BesMunHb! — 20000 cm +/ A; Takad BesMuHHa BHONHE BO3MOxXK- 
Ha MPH W3MCHeHHAX PaBHOBECHbIX PaccTOAHHH Mexny aTomMama N u O mpn| 
SJIEKTPOHHOM BO3SOyKACHHH Ha BeHUHHY nopsagka 0,03 —0,1 A. 


@MusuKO-XMMHUECKHI HHCTHTYT Tlocrynusto 
um. JI. AH. Kapnora, 27 VI 1957 | 


VWuctutyt opranHueckol xumuu um. H. JI. 3ennncxoro 
Axkanemuuw HayK CCCP 


WHTHPOBAHHAS JIMTEPATYPA 


WY. Tl. Uo parr wn, S.0Co BE eso nay LAR il geeemea toon: 
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AkajwlemMun nayk CCCP 


1958. Tom 118, N 


JLokaayur 


4 


in 
e 


FEOXHMHS# 


C. B. BPYEBHY 


POB BEPHHIOBA MOPS 


O 


COJIEHOCTb TPYHTOBbIX PACTB 


- 


({]pedcmaeaeno axademuxom C. H. 


Mupoxoeoim 15 VII 1957) 


Co BpeMeHH HallHX NePBblIX CHCTEMaTHYUeCCKUX onpeleneHuh COJICEHOCTH 3da- 


XOPOHCHHbBIX MOPCKUX BO], IPONHTbIBaIOWIUX OCaKu Kacnu 


1936), coBpeTcKHe HCCJIeqOBaHHA OXBaTHJIH MOpA 


Cy 

See 
oOo—_— 
os 
aS 
== 
& ® 
o 
lS 
fo) lex} 
Enee 
o= 
2s 
>, 
Sox 

1) 

= 


Kacnu 


Karerererere 


, 


exe 


bs 
maces 


< 
ROKK 

seotstetst 
oe 


55 
<x) 


vo 


2 


WM WTPHXOBKOU NOKa- 
puuatTeJIbHBIMH. 


» 
2 


, TOPHSOHTAIBHOH — C OT 
, KPy2KOuKH — TpyOOUHbIe MOHOJIMTHI) 


pop. Koco 


, Ha KOTOPbIX OpasHCb 


*KCHHA CTAHLHUK 
<ATECJIBHbIMH BeJIMYHHAMH ACI 


e 


3aHbl paloHbl Cc MOO% 
(Kpaipatbl — HovepmatebHble MpoObl 


Puc. 1. Cxema pacnoso 


MHOCTPaHHBle 


> 


Aszoscxoe (°), Bapentoso (7), Basruticxoe (°) 4 OxorcKoe (*) 


®) wy CpegusemHom mopsx (*°) u 


Tuxoro oKeana (8). Kpome Toro, HMeroTCaA OTACJIb- 


— 
= 
fe) 
& 
1S) 
= 
= 
& 
5 
o 
ida) 
v 
a oO 
ae 
eS) 
OQ os 
Sid 
Bra. 
are 
oO 
may Se 
oe) 2 
6.8 
ass 
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mo 
om 
as 
fe) 159) 
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= (Sh, 
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Hble ONpesemeHHA COJICHOCTH B rpyHTax JMTOpaJIM H B NeckaxX 9CTyapHues. BR 
OTCUCCTBCHHbIe ONpPeAeeHHA COJIEHOCTH MpOH3BOAMMCb MUKPOTHTPOBaHHeM q 
XMOp OTIHpeCCOBaHHbIX FPYHTOBbIX PaCTBOPOB; MOUTH BCe HHOCTPaHHble— Pé 
YeTOM 3 BaKHOCTH H OOUleH BeHYMHbI OTMBITHIX XJOPHAOB UH XJOPHOCTH, 
onpeneeHHOH MpAMbIM THTPOBaHHeM rpyHTa, pa30aBJIeHHOro AHCT HH DORs . 
Hoi Bomoli. JlumIb HeKOTOpble H3 AaHHEIX Qmepu wu PurrenOepra (8) nowyaeHm 
THTPOBaHHeM OTKaTOrO rpyHToBoro pacrBopa. Tak KaK B MHOCTPaHHbIX OMPes Hy 
JICHUAX He BBOAMMOCb HEOOXOAUMOH pH HX MeTOAMKe KOPPeCKIMH Ha CBASAHHY eG 
BOLY, OHH ABUIAIOTCA HECKOJIbKO 3aHHKCHHbIMH. B ocagkax Bepwurosa MO] 
B mAaTOM pelice Burasa (aBryct-cenTra6pb 1950 r.) OMpefeANaCh XJIOPHOC|F 
pacTBOpoB KaK BepXHero (npHOuH3suTembHO 10 ¢ 
COA OCadKa, Tak HW PIyOMHHbIX rOpH30HTOB B TpyOoly 
6 19 40 4 wbIX MOHOWMTaX ocaqKoB juHHoIO Wo 16 mM (ci 
Ta6a. 1). 4 

CpapHenne xlopHocTu rpyHToporo pacrsopa Cly 
XJIOPHOCTbIO MPHAOHHOH BosbI Cl, ompewedAeTCA Bed JE 
yuHoit ACI, paByoli Cl,,—Cl,. [Ipu HopMasbHOM ycTy 
ABUIeEMCA THApomoruyeckom pexumMe ACI sABAAeTCR 
NOJOXKATeIbHON BemHuHHOH. [Ip Haliem MCCeqOB.E 
Huu ACI ja Gombe uacTH AaKBaTOPHH Obla OTPHILE 
TeJIbHOH, UTO YKa3bIBaeT Ha yBeJIMYeHHe XJIOPHOCIP 
IIPHNOHHbIX BOX 3a MOceqHue ros (cM. puc. 1). ff 
O6pruHO GObUIMM rlyOHHaM COOTBETCTBYIOT MeCHIit 
wue aOcouoTHble BewHuuHbI ACI, MesIKOBOJHbIM pan 
HaM B CBA3H C UX MeHee YCTOHYMBBIM PHApOMOrHUe 
CKHM pe@XHMOM -—Oo/blIad aMMIHTya KkoueOaHule 
ACI. B Bepnuropom mMope HanOoslee uacTo HadmK 
Jaemble BemHunHE! ACI— coTple H HeMHOrHe ecaTil 
mpoMuiae. B MCKJIOUMTEIBHBIX CTyyadx (Ha MaJIbI fl 
ruy6uHax) BenuunHb! ACI npeBocxoxaT equHULy mpce 
MUMJIIe. 
HopMaJbuble (M0102*xXHTeIbHbIe) 3HayeHuaA ACI o1f 
MeyaloTcd Ha rpanule c THXHM OKeaHOM B KamuartcKol 
mpowusBe (Mpc Kamuatckua —o. Bepuura), wacTHun 
600 Mexyy 0. KaparwuckuM u mbIcom OsrotropcKkum. Hanif 
Puc. 2. Beprukanpuoe pac- OOJlee 3HaYHTeIbHaA OOMACTh MOMOXHTEIbHBIX 3HaueR 
Mpenetenue xuopHocra B HHH ACI sexuT B KpaliHel BOCTOUHOM UacTH OOcTeq0F 
TPYHTOBbIX PacTBOpaX MO- BaHHOrO paHoOHa Mexy 58 u 62 napannenamu. STi 
ee om 614, 615, 617,619 o61aCTh 3aXBaTbIBaeT KAK CeBePHY!O 4aCTb Tu1yOOKO 
BOJHOH, Tak 4H 1OXHYIO YaCTb MeIKOBOJHOI 

30HbI B 9TOM palioHe. SHauuTebHad YacTb AnagbIpcKoro 3anuBa TakxKe mped} 
CTaBJIeHa NOJIOAKUTEbULIMN BeMUMHaMH ACI. OOuacTb HOpMasbHbIX MO 3HaK} 
BeanudH ACI Mexyy 58 nu 62° c. WI. cBA3aHa c WeHTpabHO uacTH1o Bepaurose 
Mops c Ooulee ycToliuMBbIM ruyqpouoruyecKuM pexKuMoM. B ocHOBHOH 10>*KHOL 
rayOokoBoxHOH uacta Bepuurosa mopa ACI BbIpaxkeno cpaBHHTeIbHO HeOOMb: 
IMHMH aOCOJNOTHbIMA BeIMYHHaMH — COTbIMA MH HEMHOTHMH JecaATbIMH OuIAME 
MpoMMite xopa. B Kpalineli xe BocrouHol uactu AnagpIpcKoro 3aHBa MexKd}} 
62 u 64° c. I. OTpuitaTerbubIe BeaMunHE! ACI mpeycTaBseHbl BeCbMa BbICOKHME 
MO aOcouOTHOH BeMuMHe 3Ha4eHHamH ACI, aro yKa3bIBaeT Ha BeCbMa CHJIbHOG 
MOBBILNEHHe 3keCb COJIEHOCTH MPHAOHHBbIX BO B MocweqHee Bpems. 
Beprukanbuoe pacnpeyetenue xmopnocru ompezenamocs B 15 Tp yOOUHBIS} 
MOHOJIMTaX OcaKOB Bepnuropa Mops (cm. Ta6a. 1 w puc. 2). Ha mMenkoBogHBt 
cTaHIAAX (40 200 M) rpyHTOBbIe pacTBOPbI MOHOMHTOB, Tak Ke Kak H IIpHJOHHBIE 
BOAbI, XAPAKTEPH3YIOTCH HECKOJbKO NOHMKEHHOM XJIOPHOCTbIO, B COOTBETCTBHE 
C ONPeCHEHHeM MCJIKOBOAHEIX paiouos. JInuIb Ha cT. 568 B AnagpipcKoM 3a1MBE 
XJIOPHOCTh Ha ropH30nTe 120—127cm nospiutaetca Jo 20,63°/,, — acubili mpu- 
3HaK CHJIbHOrO 3HMHEP0 BBIMOPaXUBaHHA BOL, AHAIOTHYHO TOMY UTO ObIIO Haiise- 
HO Hamu B 3anuse [enexopa B Oxorckom mope. 
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400 


500 


CT. 619 


Wao wnca wt 


PacnpeyesenHe XOpHOCTH TPyHTOBBIX PaCTBOPOB B JOHHIX oTO%KeHHAX Bepuurosa 
Mops 


(J — qHouepnareabHan mpo6a, B, 


H — COOTBeETCTBeCHHO, BePXHHH WM HW KHH cJION) 


Topu30HT Topus0ntT TDopusonT Dcpu30nr 
B Ipyute, Cl, rj/Hr B IpyuHre, Cl, rj/Hr | B rpyHte, Cl, rjxr | BrpyHte,| Cl, rjur 
cM cM cM cM 
Cre eoulhe hots Oo M Cr. 537, ra. 3868 m Cr. 543, ra. 187 mu Cr. 557, ra. 90 m 
pigs) 17,18 sl = — 0,14 ACI = — 0,92 ACI = + 0,04 
Tu 16,69 0—4], 19,08 Al | 17,47 pag) 18,39 
Cr. 524, ra. 118 u 50—57 19,78 Cr. 545, ra. 105 m 445k 18,44 
AC] = —0,20 100—107 19,60 ACI = + 0,04 89—100 18,45 
18,24 153—160 20,05 A | 18,17 150—160 18,70 
@r. 523, ra. 105) vi 200 —207 19739 Cr. 546, ra. 75 M 2038—213 18,48 
ACI = — 0,28 251258 19,64 ACI ~~ — 0,68 240—247 18,79 
0—20 18,10 280—287 19,60 A | A382 CT. 558, ra. 98 mu 
Cr. 524, ra. 4418 348—355 onod Cr, 547, ra. 78 m ACI = — 0, 22 
ACI = + 0,05 Cr. 589, ra. 3812 m ACI = — 0,60 A | 18,19 
Crea. tte ou10) M ACI = + 0,05 A 17,49 Cr. 560, ra. 16 m 
35—42 | 19,19 Is 19,26 Cr. 548, ra. 78 mM ACI = + 0,31 
73—80 1924 Cr. 540, ra. 3700 m AC1 = — 0,78 JB 12,84 
Cn 527, enn. A408) M 50—60 jj 19,36 mag 17,44 Tu 14,53 
ACI = + 0,07 150—160 19,28 Cr. 593, rar. 140 Cr. 561, rm. 18 m 
| 18,52 250—260 19,30 Cl = + 0,47 ACI = — 1,57 
Cx. 528, ra 119M 350—360 19,36 ma 19,34 za | 0,25 
ACI = — 0,28 446—456 19,20 40—50 19,40 Gr. 562, ra. 21 
18,24 550—560 19,33 90—100 19,40 ACI = + 0,29 
Cr. 530, ra. 4012 m 651—664 19,37 143—153 19,40 zat | 15,29 
ACI! = +- 0,06 840—850 19,40 202—212 19,36 Cr. 563, ra. 40 
0—5 19,26 895—905 19,55 250—260 19,42 ACI =+ 0,72 
34—45 19,3 943—953 19,73 306—316 19,45 A 19,26 
65—72 19,49 1108—1118 19,54 (Cis ies 7h ei Cr. 564, ra. 39 um 
Gn bod, Pir. 1750 M 1216—1226 19,74 Cl = — 0,01 Cl = — 0,75 
AC] = — 0,07 1310—1320 19,60 18,39 zn | 17,86 
19 08 1415—1425 19,55 Gm, 556, not. 84) Cr. 565, ra. 66 m 
Cr. 533, r1.3943 m 1510—1520 19,36 ACI = — 0,73 ACI = + 0,34 
30—35 19,60 1600—1610 19,68 As 17,61 JB 19,04 
60—65 19,70 1630—1636 19,74 Tu 18,29 
95—105 15,44 Cr. 5441, ra. 3120 u 80—87 19,33 40—50 18,80 
Gi= 535; mt, 3920) Mi ACI = —0,03 130-—140 19,34 90—100 18,76 
ACI = — 0,33 oa 19,18 193—203 Oro Cr. 617 ra. 2476 m 
0—4, 18,86 Cr. 575, ra. 50 252—262 19,20 20—30 19,54 
4—5 J dona ACI = — 0,05 318—328 WS) ny 118—128 19,45 
Hurke 5 cM 19,08 poe 18,92 Cr. 614, ra. 8675 m 205—215 19,43 
En, Dd, roe 70 Cr. 585, ra. 138 M Js 19,07 310—318 19,54 
ACI = — 0,51 ACI = — 0,09 Ju 19,07 440—420 19,60 
Ils 18,26 pag: 3 18,30 85—95 19,22 Cr. 618, ra. 3940 m 
Tu 18,39 ln 18,56 140—150 19,34 ACI = — 0,05 
Cr. 568, ra. 57 m 20—27 19,56 194—204 19,13 Js 19,10 
ACI = — 0,12 70—77 19,00 249—259 19, 37 An 19,06 
pags} 18,64 Cr. 586, ra. 205 m 304—314 19,37 Cr. 619, ra. 3790 m 
Tn 19,07 AC] =+ 0,14 355—365 19,87 50—60 Ig) 31) 
33—40 19,70 Jip 18,77 Cr. 645, ra. 3850 m 110—120 19,24 
80—87 20,21 Ju 18,80 56—66 20,25 210—220 19,28 
120—127 20,63 45—50 18,96 146—156 19,64 284—294 AORSG 
Cr. 5/1, ra. 70 Cr sO0o wena Awo. NE 250—260 19°59 450—460 AO of 
ACI = + 0,13 ACI — — 0,24 350—360 19,64 538—548 19,54 
I | 18,66 Jip 18,39 4538—463 19,60 640—650 SESH 
Cr. 572, ra. 78 M An 17,49 580—591 19,47 740—750 19,57 
ACI = + 0,25 Cr. 608, ra. 531 M 673—683 19,55 840—850 19,49 
I | 18,76 ACI = —0,40 765—775 19,29 938—948 19,43 
Cr Silo ba.. Ooo paG:) j 48,75 874—883 19,88 1035—1044 19,49 
ACI = + 0,07 Ju 18,94 1128—1138 “US A 
Te 18,39 Cr. 642, ra. 2479 m 1200—1260 19,44 
Tux 18,60 ACI = — 1,05 1340—1350 19,35 
Cr. 574, ra. 65 M A 18,33 
AC1 = —0,08 33—40 19,33 
Is | 18,39 
Jn 18,45 


B raryOokopogqHor uactu Bepnuropa mops (riy6xe 2000 M) aBa cambix 6ob- 
HX TIYOOKOBOXHbIX MAaKCHMYMa XJIOPHOCTH IIPHXOJATCA Ha NOYTH TOUHO 
Balaroulue MOBTOPHO B3xATbIe CTaHUHH 537 u 615, cooTBeTcTBeHHO 20,05°/,, Ha 
ypusoutTe 153—160 cm u 20,25°/,, Ha ropH30HTe 56—66 cm. O6Oa MakcumMyma 
IeCBUJIHO CBASAHbI C BJIMAHHeM CMOJI3IIMX CO CKJIOHOB KOTJIOBHHbI MOPA 3HM- 
IX BbIMOPOXKeHHBIX BO. Tmy6xKe pactom0xKeubl pacTBOpbl C MeHbIMeH XOp- 
eTHIO. Ha ocra/bHbIxX r1yOOKOBOAHBIX cTaHmuax (540, 612, 614, 615, 617, 
8, 619) xmopHocTb TpYyHTOBbIX PaCTBOPOB OObINHO OIM3Ka K COBpeMeHHOH 
eaHcKoH xmopHocTu (~19,38°/,,) uu ua 0,1—0,2°/,, Bpiue. B 16-merpoBom 


TAH, rt. 148, Ne 4 769 


\ 


MOHOJHTE XJIOPHOCTb HH2Ke 9M NOBBILMAeTCA Ha OTLEJIbHbIX TOPH3OHTAX Jo 19,79/ 
B 13-merpoBoM MoHosuTe cr. 619 Huxe 9M — JO 19,5°/o,. 

TakuM oOpa30M, B TeyeHHe BeDXHeH MOJIOBHHbI YeTBeEPTHYHOTO Bpemelli 
XJIOPHOCTh O€pHHTOBOMOPCKHX BO B TAyOOKOBOMHOH uacTH MOpsA ObLp 
6M3Ka K COBPeMeHHOM OKeaHCKOH UM MpeBbiliasa ee Ha O,1—0,3°/) H B OWE IE 
peMKUX CyyaAX HeCKOsbKO Goble. IloceqHee MbI CKJIOHHbI OObACHHTh BJIAE 
HH€M MeCTHBIX BbIMOPOXKeHHbIX BOI. 


VWuctutyT okeaHosormu IloctynHs10 
Axajemuu Hayk CCCP 11 VII 1957 
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Jlokxayp Akayemun nwayKk CCCP 
1958. Tom 118, Ne 4 


TPEOXHMH fl 
M. T. FYPEBHYU u HW. M. OBUHMHHHKOB 


O TEJIMM B TPHPOAHbIX FASOBbIX CTPYAX YPYMCKOFO 
MEJHOKOJIUEXAHHOLO MECTOPO)KTEHUA 


(ITpedcmaenenéd akademuxom J. H. MlepOaxoeeim 20 VI 1957) 


KaBka3cKaad TeOCHHKJIMHabHad OOaCTb BeCbMa O0raTa MMHepaJIbHbIMU 
CTOUHHKaMH WM NpHpOAHbIMH rasaMH pa3syiMuHOrO XMMHYecKOroO cocTaBa. IIpu- 
poyHble ra3bl KaBpka3a, HECMOTPA Ha HX WIMpOKOe pacmpocTpaHeHke, U3y4aJUCb 
WUllb COBMECTHO C HCCJIeOBaHHeM MHHepaJI bHbIX HCTOUHHKOB UJI HedbTrenpoaBse- 
HUM, JO HACTOALLErO BPeMeHH OCTAIOTCA ellle Malo U3y4YeHHbIMH. MccneqoBaHvem 
IIPHPOAHbIX PasOBbIX CTpyH B PyAHbIX paliouax KaBka3a paHee Take HAKTO He 
3aHUMavJcs. 

SHAaUHTeJIbHbIN HHTepeC MpeNCTaBIAIOT Tas0NpOABeHHA B palioHe Ypyn- 
KOTO MeMHOKOWYeaHHOrTO) § MeCcTOpOxKseHHA, BcKpbiTHIe B 1955—1956rr. 
TH Ta3sOlMpOABJICHHA, BMeCTe C HANOPHOH BOJOU, ObIWIM MOJYYeHbI pxOM Oy- 
POBbIX CKBaxKHH, Ha koToppIx 3. P. Ty3uKopon c 1955 r. Oblmu MocTaBsIeHbI Ha- 
QMONCHHA 3a JeOHTOM BOJbI UM ra3a. 
Ypytickoe MeHOKONYeaHHOe MeCTOPOXKAeHve pacnosoxwXeHO B BepXHer 
yactu Oaccelina p. Ypyn, B mpeqroppax Imapnoro KapxascKoro xpe6ra. Ilo 
ixapaxtepucTuke I]. HM. Cyy3unopckoro, B reosIOrHyecCKOM CTpOeHHH paloua 
|yaacTBYIOT TPH KOMMsIeKCa pa3HOrO BO3pacTa OCaMOUHbIX H OCaOUHO-BYJIKaHO- 
TeCHHBIX MOpOL. 
| TlepBpim KOMMVJIe€KCOM ABJIAIOTCA CHJIbHO JHCJOWMPOBaHHble CpesHenaeo3on- 
IckHe, IPeCHMYIeCTBEHHO 3@JICHOKAMCHHbIe€ MOPOAbl, ABJIAIOWIMeECA CAMBbIMH [peB- 
|HUMH B pavioHe H BCKPBITHIe JPO3HeH TOJIbKO B BHAe HEOObIIMX YYaCTKOB B pyc- 
jax p. Ypyna uw ero MpHTOKOB. 
| BTopbIM KOMIVI€KCOM ABJIAeCTCH TOMA BepXHeladleO3OHCKHX HHKHEMEPMCKHX 
KPaCHOUBeTHbIX OTJOXKeHHH, ca60 JMCJIOWMPOBaHHasd HM CJlaraiollant OOWMpHyt10 
MIOULalb B BEPXOBbAX p. Ypyll M HeMocpeACTBEHHO HaJleraiwulad Ha pasMbITy!0 
|MOBePXHOCTh CpesHenameo30lcKux OOpa3s0BaHHi B palione MecTopoxeHuA. 
_ TperbuM KOMIMIeKCOM SBJIAIOTCA IOPCKHE HOPMaJIbHO-OCaOUHbIe NMOpPOpl, 
3aleralollve MOUTH TOPH3OHTAaJIbHO, C ABHBIM CTpaTHrpadHyuecKHM HecoriacHeM 
KaK Ha HH2KHeMepMCKHX KPaCHOUBeTHBIX OTJIOMKEHHAX B CpeHeH uacTH palona, 
Tak MH HemocpeACTBeHHO Ha CpefHenaseos0ucKUXx Moposax, B patone YpyncKux 
MecTOpOxKeHHH HM K ceBepy OT HHX. 
— Oco6eHHOCTbIO TEKTOHHKH PahHOHa ABJIAIOTCA Pa3sJIMUHAaA -CTeleHb UM pasJHu- 
HbIM XapakTep JMCJIOMMPOBaHHOCTH YNOMAHYTHIX KOMMIeKCOB HM HasIMuve KpyI- 
HbIX COpocos. Ilo qanHpm B. A. 3aBapnukoro, B reoslorHyecKOH HCTOpHU paloua 
MOcTaTOuHO OMpeseseHHO HaMeuaeTCA CYLeCTBOBaHHe CJIeEAYIOUIUX MepHoNoB: 
1) dopmupoBanue ByJKaHOreHHOH CBHTbI H PYMHbIX 3aslewKeH CpefHero Maweo- 
308; 2) MepepbiB MexKAy cpeqHHM HM BepXHHM MaJleo30eM HM TEKTOHHYeCKHe ABH Ke- 
HHA B 39TO BpeMsA; 3) cbopMHpoBaHHe BepXHeNaleo3OHCKOH CBHTHI; 4) MepepbiB 
HW TEKTOHHYeECKHe JBH2KCHHA M@XKILY BepXHHM Maleo30eM H HHKHeH 1opol; 5) dop- 
MUPOBaHHe HHXKHeIOpCKOH CBHTHI; 6) TeKTOHMYeCKHe JBHXKCHHA B MOCIeIOpCKoe 
BpeMa. 

B mpeqenax YpymcKux MecTopoxeHu B CpesHenaleo30 HCKHX BYJIKaHOreH- 
HBIX MOposax pasBuTbl Wwe aHTHKNHHantM: Ypynckas u Bepxue-BaacnHunxuH- 
ckas. 


} 
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K 1oKHoMy Kpbuly YpynckoH aHnTHKJIMHaln MpHypOvyeHbl pyAHbIe TedP 
MCQHOKOYeNaHHbIX MeCTOPO*KTeHHH HM MpOABJeHHA YTeMCHOCHbIX Ta30B. ¥ 
Ypynckuit palioh xapakrepH3yeTCcA CIOMKHbIMH FHAPOTeOMOMyeCKUMM YCJICy 
BUAMH. 3eCb HMeeTCA PA BOMOHOCHIX TOPH3OHTOB, OTIMYAIOULMXCA MO CBOH 
oco6euHoctam. Han6oublini wHTepec mpeAcTaBAIOT HalMOpHble XJOPHAHC 
HaTpHeBble BOI H CBASAHHbIe C HHMH Ta30MpOABJIEHHA. f i] 
OTHOCHTeJIbHO BbICOKHe TeMHepaTyPbI HaNOpHEIX BOX (10 20°) MoKasbIBaloys 
YTO 3TH BOL 3aleraloT Ha 3HaYHTeIbHOH YIyOMHe H OTHOCHTeJIbHO CBOOORH(O) 
WHMPKYJHPYy!OT TO TeKTOHHYCCKHM pa3j{poOJIeHHbIM 30HaM. i 
Ilo qanupm 3. P. Tyaukosoit, mpoucxowKeHne HaMOpHbIX XJOPHAHO-HaTPHeE 
BbIX BOX YpyMcCKHX KOMUeAaHHBIX MeCTOPORKAeCHHH B 3HAYMTEMbHOH CTeIeH 
(CBA3aHO C MarMaTHYecKOl H THAPOTePMaJbHOH JeATebHOCTHIO B BEPXHeEH WacT'® 
HUXKHeErO KapOoHa. 
B patione MecTopoxKJeHHH HH2KHeIOpCKHe MOPOAb! ABJIAIOTCA 9KPAHOM JIA BO 
WM IIPHpOMHbIX Tra3s0B MeTaMopduyeckOH TOJIUIM, BCIeACTBHe YeroO CKBaxKHHIp 
(OHTaHMpYIOT MPH MepeceyeHHH KOHTaKTa IOPCKHX HM JeBOHCKUX NOpPOk. ITP 
yKa3bIBaeT Ha TO, 4TO B palione YpyncKHxX MecTOpoxK eH HanopHble XJIOPHAHCH 
HATPHeBble BOI H MPHPOMHble rasbl HE MMeIOT TeHETHYECKOH CBASH C NOPOLaM y 
HW KHeH 1OPbl. 
Tasopble crpyH YpyncKoro MecTOpOXKeCHHA CBA3AHbI C HANOPHbIMH XJIOPHAHCE 
HaTPHeBLIMH BOJaMH H BbIXOAAT BMeCTe C HAMH 3 OypOBbIX CKBaxKHH. B TaOa. He 
NOKa3aHbl PesyIbTAaThI OOULerO aHaIH3a MpOO, CBOOOAHO BbINe/ AOWUXCA H PacTBOT 
PeCHHBIX B UpHpORHbIX BOJax ra30B YpyncKoro MecTOpOxKeHHA. 


(Rewer muncy <l 


Pe3ybTaTbi OOmlero anasH3a mpoO rasa YpyncKoro MecTopox,eHuA 
20 IX 1956 


ConepxaHne 060. % 


CH, * 
No+ 
COs} Om) He COG TE |e 


2 yr- 
Jiep, | Pa3bl 


Mecto or6opa mpod6nr 


CxsparkuHa Ne 131 (cBOOOHbI ras) 0,00! 0,10 | 0,00) 0,00} 41,00} 58,90 
Cxpamuna Ne 226 (cBo6ozHpbI ras) 0,00) 0,00 | 0,00} 0,00) 44,00} 56,00 
CxparmkuHa Ne 144 (cBoOoHbIi ras) 0,00} 0,30 | 0,00} 0,00) 34,90} 64,80 
CxpaxkuHa Ne 236 (cBoOogHbIi ras) 0,30} 0,20 | 0,00) 0,00} 59,70! 39,90 
Cxpaxuua Ne 236 (pactBopeHHbiii ra3) | 0,70/13,50 | 0,00] 0,00} 24,00] 61,80 
CxBaxkuHa Ne 305, BaacuHuuxHuHcKHii 

yu. (cBO60AubI ras) 0,00} 0,00 | 0,00] 0,00} 41,00) 59,00 
CxkBaxkuHa Ne 305 (pacrBopeHupili ras) | 0,00/48,60 | 0,00} 0,00] 4,90} 76,50 
Cxpaxkuua Ne 188 (cBo6oaqHbI ras) 0,00} 0,40 | 0,00] 0,00] 78,70} 20,90 


CxpxuHa Ne 188 (pacrBopeHublii ras) 1,60] 2,80 | 0,001 0,00] 66,00) 29,60 


Ilo xumuyeckomy cocrasy (Ta61. 1) mpupogxubie rasbl YpyncKoro mMecTopo 
2K eHHA MOryT ObITb OTHECeEHbI K YIJICBOXOPOAHBIM H CMeLIaHHbIM a30THO-YyTvIeBO} 
OPOAHBIM rasaM. YrueKncoTa B Mpo6ax rasa HM COBepIIeHHO OTCYTCTBYe’f 
(ckpaxuHbl NoNo 131, 144, 226, 305), uu cogepxxuTca B BeCbMa MaJIBIX KOM 
uecTBax (ckBaxkuHa Ne 236,pacTBopeHHbiit ras cKBaxkuHbI Ne 188). Uro xacaeres} 
‘CepOBOAOpoa, TO OH, MHO-BHAHMOMY, COjlepxXHTCA B OObUIMX KONMUeCTBA) 
pH BCKPbITHH BOMOTasonpoABeHHi, a pH HallleM OMpOO6oBaHHH CKBaxKHH 
AJIMTeIbHOe BPeEMA CAMOW3JIMBABIUMXCA H Tas3HpOBaBUIMX, OH Obl HaliqeH B He! 
3HAUATeIbHBIX KOJIMUeCTBaX (MeHee 0,01%). 

B pacrBopeHHbix rasaX COepxaTCA MpHMepHO Te X%Ke KOMMOHEHTHI, UTO Ut, 
CBOOOMHO BbINeMAIOMIMXCH rasax, 3a HCKIIOUCHHEM KHCOpOZa, KOTOpbIii Obl} 
BepOATHO, SaxBayeH H3 aTMocdepHl. IIpH uckmOUeHHH M3 aHaJIM30B pacTBO: 
peHHbIX Ta30B —KUCMOPONa H COOTBETCTBYIOMErO KOMMYeCTBAa as0Ta — NOJyUHN 
JaHHble, IPHMepHO COBNaatoulve C Pes yJIbTATAMH aHAaJIH30B CBOOOAHO BbINeU AIO: 
wwHxcaA ra30B. JlaHHble aHalH3a TAXKeNOL yreBOLOPOAHON pakwHH CcBoO6ORHC 
BbINeMAIONLAXCH TasoB (U3 CKBaxKHH NeNe 144, 236, 305, 188) noka3gpiBatoT nouTE 
MOMHOe OTCYTCTBHE B Ta30BbIX CTpyHx YpyncKoro MecTOpOxKAeCHHA TAKEbID 
yrepoxopoxos (Tad. 2). [lonnoe orcyrcrBue B MpMposHEIX rasax MUKPOKO|| 


AM4ECTB Mpomana U OyTaHOB TOBOpHT O TOM, 4TO yruleBOZOPOANbIe ra3bl He MOTY1 
UZ 


DBITh CBASAHI C MpolleccaMu HedrecOpa3s0BaHUA HM YTO OHH CBA3AHbI C MeTaMop- 
pH3MOM TOPHbIX Topo, paliona. 

B ra6. 3 cBeqeHbl avamusbl CBOOOAHO BbIJeMAIONLMXCA Ta30B Y pyncxkoro 
PMeCTOPOXKAeCHHA Ha COfepxaHHe B HUX PeNKUX La3os. 

IIpuzezennpie B Tab. 3 aHHble rOBOpAT O BICOKOM cojlepKaHuu TeHA B 
MPHPOAHBIX TasOBbIX CTpyAx YpyncKoro MeqHOKOMYeaHHOrO MeCTOPOXxKJeHUA, 
pio7o Tipuaer HM ChewM@uyeckult XapakTep HM JaeT OCHOBaHHe OTHECTH STOT ra30- 
OCHbIM paHOH K reJMeHOCHDIM. 


Ta6Oauna 2 TaoOnmunma 3 


PjPesyIbTaTbl avausa TAKEO yreBoLOpoAHOlt 
(bpakuun mpo6 cBo6oguoro rasa YpyncKoro 
MectTopox jenna 20 1X 1956 ‘ 


PesyJbTaTbI avasH3a mpo6 cBo6o_Horo 
rasa Ypylickoro MecTopoxyeHuA Ha co- 
AepxKaHHe B HUX peAKUX ra3oB 20 [X1956 


Copepmanue, 06. % 


Cogepxanue, 06. % 

Mecto or6opa cyM- | BbIC- Siectins Mecto ot6opa : 
e mpo-| ma | wue] TK cyMMa 
TIpoG6pl 9TaH hs 6yTa-|romo-|7IX yr- TM po6pl He-+Ne Ar--Kr pewqKHx 
TopulHonmlseBOLO= TK | pasos 

poyos 

| CxpaxnHa No 144 41,2529 | 0,1266 | 1,3695 
i CkBaxkuna Ne 144 0,0024|0,0000}0, 0000)0,0002} 0,0026 CxBaxuHa Ne 236 0,5921 | 0,1523 | 0,7444 
|) CKBaxKHHA No 236 0, 0022/0, 0000/0, 0000)0,0005] 0, 0027 CxkBaxuHa No 305 0,9028 | °0,4844 | 1,3372. 
|) CKBarkuHna Ne 305 0,0013)0, 0000/0, 0000)0,0004| 0,0017 CxBaxkuHa Ne 188 1,5902 | 0,1356 | 1,7258 
#) Cxsarkuna Neo 188 0,0541|0, 0000/0, 0000/0 ,0000] 0,0544 Cxpaxkuna Ne 226 1,0282 | 0,1320 | 41,1602 


Ilo Hae mpocn6e B ampese 1957 r. Ypyncxoli reonoropasBexouHolt sKkcne- 
‘Miunen Obiia oroOpana mpoOa u3 3aKOHYeHHOH OypeHvem B cbeBpame 1957 r. 
CKBaxKHHbI B, naxogamelca B cr. [Iperpaquow. TasopononposaBsenue B 3TOM 
CKBaxKHHe ObIIO 3a:pHKCHpOBaHO Ha ruiyOuHe 127 M B lopcKHXx TMecuaHHKaXx. 
B ra61. 4 aubl pesyibTaTbI aHamH3a Mpods! storo ra3a. Ilo cocrapy ra3 cojep- 
OKUT B CeOe Tak?Ke MOBBIMIeHHble KONMUecTBRa remusA (0,4%). ITO roBOpUT O BOs- 
MOXHOM WIMpOKOM pacmpocTpaHeHuu TeHA MW HaJIMYMH TeNHeHOCHOH ra30Boli 
TPOBHHWHH, BEIXOAAMeH MaleKO 3a mpefenbr Ypynckoro MecTopoxKJeHHA H, 
/BepOATHO, MMelolleH pacnpoctpaHenHe jo UepxKeccka. 


OQomun coctas rasa, % PasrounKka Tamxenon AHanTH3 Ha cOoRepRKauune 
| yrmepoxwzopo muonr peaKkuHxrasos, % 
CO, 260 ob pakwuu, % 
| Oz 0.30 Orau oe He-+-Ne 0, 4426 
i 0,00 Ilponan 0,0000 N xX 0,1982: 
| co 0.00  Byran 0, 0000 i ass 
| CHy+Tax. yries. 58,26 BpiciyHe rOMOJOrH 0,00 re 
No-Lpeax. rasbl 38,84 Cymma 0,6408 
. Cymua 0,0040 


Cymma 100,00 


Onpeyenenue BospactTa ra30B MO OTHOUIeHMIO reIMA K aproHy MOKa3zaso Ux 
cpelHenaeosoicKult BO3pacT, YTO COOTBETCTBYeT BPeMeHU OOPasoBaHUA Ypym- 
CKHX MeJHOKOJUeIaHHbIX MecTOpoxKeHHu, oTHOcHMBIX P. I]. Ty3uKoBbim kK: 
| THApOTepMasIbHOM JeATeMbHOCTH HM MarMaTHYeCKUM WMKamM CyleTcKon dasbl 
Tepmuuckolt cKlaqyaTocTu, MpOABHBLIMMCH Ha rpaHuile MexK/y HW>KHUM HM Cpej- 
HUM KapOoHOM. 

OTHOCHTeIbHO HH8KOe COsepxKaHHe aproHa MOATBepxKAaerT 1yOHHHOe Mpo- 


MCXO*KeHHe MpHpOmHbIX rasoB Ypyna. 
Tlocrynuso 
15 VI 1957 


Jloxnagn Akayemun Hayk CCCP 
1958. Tom 118, Ne 4 


B. HW. PEXAPCKMHM 


HEKOTOPbIE OCOBEHHOCTH OBPA3OBAHHA AJIBBHTA 
B OKOJIO)KWJIBHbIX OPEOJIAX 


(ITpedcmaéaeno akademuxom J. H. Ilepoaxoeoim 17 VIII 1957) 


JIMUECKHE, PENKOMETAJVIbHEbIC, OJIOBOHOCHBI€ M Apyrve rHApoTepMaJIbHbIe AKHJIBI 
HepeqKO yCTaHaBJIHBaeTCA HOBOOOpa30BaHHbIM aJIbOMT, KOTOPbIH uallle BCerce 
3aMellaeT OpToKsa3 H narHoKsa3. Tlospsenue nogoOHOrO posa abOuTa CBAT 
3bIBaeTCA PAJOM HCCeqOBaTeNeH C pacTBOpaMH, KOTOPble MPHBOAMIH K POpMH HH 
poBaHHto pyHEIX xu. Tlostomy BbIscHeHHe OCOOeHHOCTeH OOpas0BaHHA yO"h 
MAHYTOFO aIbOHTa MO3BOJIHT Coulee NOJIHO XapaKTePH30BaTb HM CaMH PHAporep-F 
MaJIbHble PaCTBOPHI. | 
OcTaHOBHMCA Ha OMMCaHHH HeKOTOPbIX 3aKOHOMepHOCTeH paciipejesleHHsl 
HW OOpas0BaHHA albOHTa Ha IIpHMepe H3yYeHHA OPeOJIOB H3MCHeHHBIX NOporG 
OKOJIO PeKOMECTAJJIbHBIX 2KHJI OTACIbHBIX YUACTKOB 1Fo-3alaHbIX OTPOTORy 
Tanp-Iana. STH XKHJIbI CIOXKEHbI KAJIbILMTOM, NMPHTOM, MOJHOZeHUTOM, ccbae-4 
PHTOM, raJIeHHTOM HW ApyrHMu MHHepaiaMu. OuH 3aJleraioT B HHTPY3HBHBIX KBap-@ 
WeBbIX Nopdupax BepXHelMasleo3s0HcKorO BO3pacTa HU TMpocmexXHBaIOTCA NG 
MpOCTHpaHHIO HM MaeHHIO Ha MepBble JeCHTKH Me€TPOB, HME MOLLHOCTb OT Hex 
CKOJIbKHX CaHTHMeTPOB JO MepBbIX euHMeTpoB. KBaptepble MOpdupbl HMerWOT 
pO3OBaTO-CepbIM WBeT H XapaKTepH3yloTCA NOpPupoBNAHOK cTpykTypou. Bxpan-§ 
JIGHHHKH IpeXCTaBJIeHbl OPTOKIa30M, KBaplleM, pexke BcTpeyaercA Marvoklas 
HM ciopayMyecKH poroBad OOMaHKa, MHPpOKCeH H aKILeCCOPpHBIe MHHepasibl: 
IMMpPKOH, allaTHT, MarHeTHT H MHpuT. OcHOBHAas Macca MOpObI WIOTHaA, MeJIKO- 
3ePHHCTOFO CTPOeHHA MH CJIO*RKeHa TeEMH %Ke MUHepaslaMH YTO HW BKPaMVICHHHKH. 
CneqyeT OTMeTHTb, YTO PoroBad OOMAaHKa H MHPOKCeH OTMEYAIOTCA TOJIbKO} 
B CBeX%KHX NOpOWax,H ake B OUV€H C1aOO H3MEHEHHBIX NOPOMaX OHH MOMHOCTHIO: 
3aMElalOTCA XJIOPHTOM, KapOOHATOM HM MHpHTOM. 
CorjacHO aHHbIM XHMHYeCKHNX aHasM30B*, B HeCM3MeCHeEHHBIX NOpomax Kant 
mpeoOlaqaeT Ha HaTpvem, Hu oTHOWeHHe Na2zO: K2O xKoue6nerca B mpe- 
fenax or 0,7 no 0,9. Conepxxanue KeO 6,0 — 6,5; NazO 4,5—5,0;CO2 0,7—' 
0,9, CaO 1,5—2,5 (ananutuxu JI.M. Kpyrenuxas, A. H. Pa3xKHBHHa). 
Ilo mepe npuO1MKeHHA K XKUIAaM HaGIOMaeTCA MocTeneHHOe, HO BCe Gowee 
M Ooee HHTCHCHBHOe 3aMelleHHe NepBHYHBIX MOpoOooOpasyiomlux MUHepaJoB 
BTOPHYHBIMH. OcOOeHHO 3aMeTHOe H3MeHeHHe MOpos ycTaHaBIMBaerca Ha pac- 
CTOAHHM NePBbIX MeTPOB OT 2KHJI. B OKOMOXKUIbHOM OpeoeB ORHHUX 30HAX H3-} 
MeCHCHHBIX MOPO WIMPOKO pasBUT Oypbiit albOHT HM accouMupyromluii c HUM} 
KaJIbIMT, PEAKO CepHIHT, KBaPI| H AHKePHT, a B APYrHX PaBHYO pPOJIb urpaer | 
CepHIMT HM KBapIl, C KOTOPBIMH B HeSHaYHTeJIbHbIX KOJIMYeCTBAX BCTPeYaeTCA | 
KaJIbIMT, XJIOPUT H, KaK MpaBHO, He OTMeYaeTcA abOuT. B mpeyenax oKosO- 
*KHJIBHOTO OPeOJ a HaA3BaHHBIe 30HbI CMCHAIOT pyr Apyra Kak B BepTHKaJIbHOM, - 
TaK H B TOPH3OHTaJIbHOM HampaBJeHHax. ) 
Hccreqopanua moKa3biBaloT, 4TO B Pa3JIMUHbIX 30HAX aJIbONTUB3ALLMH aJb- 


( oor se cb MIPpOWeHThI AIA BCeX OKHCJIOB MepeCCuHTaHbl Ha MOJICKYJIAPHbIe KOMHYeCTBA 
xX : 
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T 3aMellaeT Pa3zJIHUHble MOpoLooOpa3yioulwe MHHepasbl. B 9TOM OTHOMIeHHH 
ACCMOTPHM {BA OCHOBHBIX THNa 30H TMApOTepMaIbHO M3MeCHEHHbIX MOpoOL, 
KOTOPBIX aJIbOHT ABJACTCA OCHOBHBIM Me€TACOMATHUCCKUM MHHepasoM. 

B mepBoM THMe 30H aIbOHTH3alMH aJILOUT pasBuBaeTCaA NO BKPaeHHuKaM 
aIMeBOrO NOJeBOrO iMaTa, 3aMelllad HeOOJIbIIyIO YaCTb UX, pexke BCe 3ePHO. 
Ollee KOJIMYeCTBO abOHTa B Wudax, cormacHo noscyeram nox MUKPOCKO- 
jom, coctapaser 10—40% or o6bema BCex MHHepaioB, claraiollux mopory 
puc. 1,A). B accoumauuu c anbOutom ycraHaBMBaetca CepHIWT, KBapll, KaJIb- 
ur. Kakoit-IH60 3aKOHOMePHOCTH B KOJIMUCCTBEHHOM COOTHOINeHUH Me@XKILY 
|THMH MMHepaiaMH He OTMeyaeTCA. BkpalieHHHKH OJIMTOKsIa3a_ 3aMelIeHbI 
FePpHUMTOM HM B MeHbIlel Mepe KBaplleM M KaJIbIMMTOM. SepHa KBapIla TOJbKO 
WSpeKa He3HaYHTebHO KOPPOAMPOBAHHT, HM MYCTOTHI pasbeaHvA B HHX BbINOJ- 
keHI HOBOOOPasOBaHHbIM KBapWeM HM MeMKOUeLIyHuaTHIM CepHHTOM. 


Codepkanue muhepasoe— 
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Puc. 1. Usmenenve MHHepamorHu4yecKoro COcTaBa H COMep2KaHHA WeOYeH B 30HaX abOUTH3AalLMu 
inepporo(A), BrToporo (5) TuN0B ¥ B 30HaX CepHUMTH3alMH, OKBapleBaHuA (B) NO cpaBHeHHIo 
ic HeH3MeHeHHbIMH mopogama (A,’ 5’ u B’). HospooOpa30BpanHble MuHepasb: 1 — ampOur, 
/2 — pyaupli muHepan, 3 — KapOonaT (mpeoOmaqaeT KasibunT), 4— xmopuT, 5 — cepHunHT, 
6 — xsapu. IleppuuHble noposoobpa3yroulve MuHepasbI: 7 — KBapul, 8 — omnroKsa3, 9 — opTo- 
Ka3, 10 — TemMHOUBeTHbIe MHHepambl, 11 — NasO + K2O, 12 — K,0, 13 — Na2O, 14 — 
Na,O, K2.O. KomoHKu MuHepamorMyueckoro COCcTaBa H KPHBbIe H3MCHCHHA OKHCJIOB MeO4eH BbI- 
YepueHbl COOTBETCTBEHHO, KaK CpeHee MHHepaJOrM4yeCKHX MOMCYeTOB H XHMHYECKUX aAHAaM3OB 
| 20—25 o6pasloB Mid KaxKOrO THIa M3MCHEHHBIX H CBexKHX NOPON — 


Pe3ybTaTbl XHMHMYeCCKUX aHaJIH30B U3MCHCHHBIX MOPO CBUJeTEMbCTBYIOT 
O TOM, 4TO B STHX 30HAX COJlepxaHHA WesO“eH, MO CpaBHeHHIO CO CBexKUME 
MOpOAaMu, YMeHbIUAIOTCA IPM MpeHMylleCTBEHHOM YMCHbINeHUU KaJIHA: IPOHCXo- 
mur yBemuuenne oTHomeHHA Na2O : KeO go 1,5—17,0*. KoneOanua B u3MeHeHuH 
colep2KaHult APyrHX OKHCJIOB, KaK paBulO, He MpeBblllaloT UX CpeHue BapH- 
alu B CBexKHX NMoOpofax. 

B ormuune OT BbIIMeCOMHCaHHbIX 30H, B 30HAX aJIbOHTH3aI\MM BTOpOro THMAa 
aIbOUT 3aMellaeT He TObKO OPTOKa3, HO H OHrOKIa3. Kpome 9TOrO, OH TakxKe 
Pa3BUBaeTCA MO OCHOBHOM Macce NOpoAb M YaCTHYHO MO KBaply. OHM us Tep- 


*Ecnu yuecTb OObeMHbIc BeCa PYMHbIX MHHEPaJIOB, TO OObEMHbIe BeECa CHJIbHO H3MCHCHHBIX 
H HeH3MCHCHHBIX MOPON OTMYAIOTCA [pyr OT Apyra BCero MHUIb Ha 4—5%, 4TO NO3BONAeT CpaB- 
HUBaTb COjep»KaHMA OKHCJIOB B pasJIMYHbIX YYaCTKAaX KI, He MpHOeraA K CJIOXKHBIM pacyeTam. 
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BbIX AJIbOHTOM 3aMellaeTCA OPTOKIa3, a 3aTeM yrKe OJHTOKMas M Apyrve MIM” 
past. a 
[lo 2aHHbIM MOACueTOB NO, MUKPOCKONOM, KOJIHYeCTBO aJIbOuTAa 30eCb paBii 
30—70%, a unorga u 80—85% or Bcero O6bema nopognl (pic. 1, B). C as 
OHTOM, KOTOpbIii 3aMellaeT OPTOKNas, MHOPa HaOJMOLaloTCA KaNbUMT, CePHIIe” 
uw KBapu. Ilo omurokia3sy ambOuT HepeAKO PpasBUBaeTCA COBMECTHO C KaJIbDI” 
tom. Kpome KasIblluTa ,u3peyKa OTMeuaIOTCA CepHIMT, KBapll M aHKeput. B oryer” 
HbIX BKPalWJICHHUKAaX OJIMTOKIa3a aJIbOUT HW KaJIbILMT OOpasyloT arperaTl C TC 
yale CTpyKTYpoH MMKpompopactanus. Hapayy Cc W3MeHeEHHbIMH 3epHali 
OMMTOKa3a BCTpeyaloTcaA Tak»%Ke ero CBexKHe, MOUTH HE 3aTPOHYTbIe MeTaMoihy 
(bH3MOM, NOJIMCHHTeTHUeCKMe ABOHHUKH. Sepa KBaplla B 3THX 30HaX B OONK 
IWMHCTBe CJlydaeB MHTeEHCHBHO KoppoyupoBanbl. Ilycrorbl pasbeqaHHa B Hil” 
BbINOJHEHbI PYAHbIM MMHepaJIOM, CePHIUHTOM, MeJIKOSePHHCTbIM KBAaPIleM jB’ 
HHOrLa OKaliMJI€HbI TOHKOM OTOPOUKOM HOBOOOpas0BaHHOorO abOuTa. Kopp 
JMpOBaHHble yY4uaCTKH 3epeH KBaplla HMCIOT MeJIKO3ePHHCTOe CJIO*KeHHe. 

Ilo WaHHbIM XMMMYeCKHX aHaJIM30B, B ONHCbIBAeMbIX 30HaX OOUIee KOJIMY 
CTBO Leouel MOUTH TAKOe KE, KAaK B CBEXHKUX NOPOMaX HIM HECKOJIbKO BO3pacTa 
IPH MOBbILMeCHHH COsepxKaHHA HATPHA HW YMeHbUICHHM KAMA, T. €. MPOMCXON 
yBeiuueHve oTHouieHHA Na2O : K2O go 7,0—16,0. Kpome roro, Ha6.o,aere 
yBeHueHHe COJep2KaHUA YIJICEKHCJIOTLI H OKHCH KaJIbuMaA. CieqopaTe bE! 
JIA STOFO THMa 30H, Kak HW JWIA MpelbiAymlero, XapakTePHbIM ABJIAeTCA YBeJK 
yeHue oTHOoUeHHa NazO : KeO no cpaBHeHuio C HeH3MeHeHHbIMM MOpowaM 
Oxquako eCJIM B TIpeMbIyUeM clyyae COJepxKanve HaTPUA B 30HAaX ObIIO MeHf 
me, eM B CBeXKHX NOposax, U abOHT Pa3BUBaJICA TOJIbKO IO OPTOKMAa3y, ’ 
B OMMCbIBaeMBIX 30HAX YCTaHaBJIMBaeTCA YyBeMYeHHe COepxKaHHA HaTpUH 
HM aJIbOUT 3aMellaeT OPTOK/Ia3, OJHTOKNa3 HU YaCTHYHO KBapll. 

M3 u30%xKeHHOrO HAMM MaTepHasla BUQHO, 4YTO aJILOMT 3aMelllaeT OPTOKIag 
OJIMTOKa3 HW YaCTHUHO KBaplL B TCX 30HAX OKOJIOXKUIbLHOTO OpPeosa, B KOTOPb 
HaTpHi mpeoOmagqaeT Hay Kasuem. IIpuH 9TOM B YNOMAHYTHIX 30HAX abOuT pal 
BHT 110 OPTOKJIa3y He3aBHCHMO OT Toro, 6oee BbICOKOe HIN Ooee HASKOe C 
Wep2kanHve HaTpHA B HHX MO CpaBHeHHO C He€H3MeHeEHHBIMH WoOpoyaMu, a 
OMPOKNa3y TOJIbKO B TeX 30HAX, B KOTOPBIX COJepxKaHHe HaTpuA GOJIbII 
yeM B CBe@xKHUX Topomax. 

CneqyeT novlaraTb, YTO Np 3aMeUleHHU OPTOKa3a asIbOHTOM, KaK HU B JIM 
60m curyyae MeracomaTosa (1), B8aHMOjeHCTBHe MexKLy MeTaMOp@u3yIOULUM pap 
TBOPOM, B KOTOPOM HaTpHi MpeoOmalaeT Hay KaJIMeM, HU MOPOBbIM PacTBOPO 
3epeH OPTOKJa3a CMoOcoOOcTByeT BCe OOJIbIIeEMY H OOMbILeMY BbIPAaBHHBAHHIO KOI 
WeHTpallun WlemoueH pearupylollu4x pacTBopos. BeweleTBue 3TOTO BbIPaBHI 
BaHHA KOHILEHTPalWA HaTPpHA B NOPOBOM pacTBOpe OPTOKa3a CTAHOBHUTCA 6¢ 
Jiee BbICOKOH, YeM KaJIMA. OTO OOCTOATEIbCTBO, MO-BHJHMOMY, H ABIAeTCA O1 
HOBHBIM (aKTOPOM aJIbOHTH3allMH 3epeH KasIMeBOrO MOseBoro wMaTa. [Ipu Mere 
Mop(u3Me OJIMPOKIasa yKasanHbI (bakTOP HeCOMHeHHO Takxe Oyyer urpath 
MepBOCTeNeHHYIO POJIb. OHAKO, KPOME TOTO, CYILCCTBEHHBIM ABJIACTCA H YBeUTE 
yeHHe HaTpHA B MeTaMOpdusyiollleM PacTBOpe, TaK KaK TOJbKO MPH 3STOM ycuC 
BHH KOHWeHTpalusA HaTPpHA B MOPOBOM PacTBOpe CMOXeT cTaTb Ooublleli, ye 
9TO HeOOXOAMMO JIA PaBHOBecHA PpacTBOp — MarMoKnas. OOpa3oBanuto aut 
OuTa No OMTOKasy OyqeT CnocoO6cTBOBATh HM CBASBIBAHHe KaNbINA (2) u ApyrHl 
I€JIOUHO3ZEMEJIbHBIX JJIEMCHTOB, BXOAAUIMX B COCTAaB MWIarvoKwa3a, B BUe KaJit 
WuTa HM YacTHYHO aukepHta. Iloceqnee HaxOUT CBOe BbIParkenve B Maparell 
HeTHYeCKOH accolnanun (*) albOuTa HW KasbIlMTa, HaOwMOMAIOMIMXCA NO 3epHa 
omMrokia3a. JlecuiuT xe KpemHesema, KOTOpHIii NoABUTcA Mpu mMepexogl 
AHOPTHTOBOM MOJIeKYJIbI B asIbONTOByIO, OyZeT KOMMeHCUpPOBaTBCA 3a cue 
KPeMHEe3eMa, BbINeMAIOULerOcA pH PacTBOPeHHH MeTaMopdusyr1onluM pacTBC 
poM mopoxooOpasyroulero KBaplla, O 4YeM YNOMUHasOCb BBIILe. 

TakuM OOpasoM, 3aKOHOMepHBIM ABAAeTCAH pa3sBuTHe HavOoubllero KomUl 
yecTBa aIbOHTa B TeX YUaCTKAX OKOMOXKHIbHOPO Opeona, re ycTraHaBuBaere f 
He TOJIbKO Ppe3koe BO3pacTaHHe OTHOMeHHA Na2O : K2O, HO u yBemuueHne co) 
WepxKaHuaA HaTpus. 
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IIo mayenuto MW MpocTupaHuto KU, a TAaK2%KEe B CTOPOHbI OT HUX, MO Mepe ya- 
JI@HUA OT OMMCAHHbIX BbIWIe yYaCTKOB aJIbOHT M KapOOHaT BCTPeyatoTCA BCe 
pexe uw pee. [locreneHHo yBemMuMBaeTCA KOMUeCTBO CepHIlHTa, KBaplla, 
M 30HbI aJIbOMTH3allMH, KaK Y2Ke HAMM OTMeuaJIOCb, CM€HAIOTCA 30HaMH CepH- 
WMTH3alHu WM OKBapleBaHHaA. JIA 30H CepHIMTH3allHH HW OKBaplleBaHHa xapak- 
TePHbIM ABJIAeCTCAH Ppe3skKOe MOHMXKeHNe OTHOWeHHA Na,O : K2O zo 0,05—0,08, 
YMeHbIIeHHe COJepKaHuA WlelOUeH, MPeCHMYLULeCTBeEHHO 3a C4ueT HATPUA, MH YMeHb- 
WleHHe OKHCJIOB MieJIOUHOSEMEJIbHbIX IJIEMeHTOB HW yrueKucuoTHI. [lomeBple wina- 
Tbl MOUTH MOJIHOCTbIO 3aMeLLeCHbI CEPHILHTOM H KBapIleM; 3HaUHTeIbHO pexe OT- 
mMevaeTca KaJIbuuT. Coqepmanue cepunuta Jocruraer 40—65%, a kBapma 30— 
40% oT O6ulero KOMMUeCTBAa MHHepasoB, Cmaraiomux nopoxy (pune. 1, B). 

OrmeyeHnad CMeHa 30H aJIBOHTH3allMH 30HaMM CepHIMTMsallMH UM OKBap- 
MeBaHHA YKa3biBaeT Ha U3MeHeHHe KOHIUEHTPallun WleIOUeH B MeTAaMOpPu3yIOLLeM 
pactsope. [Ipu 9Tom c yBemM4ueHHeM cOmepxKaHHA HaTPHA YMeHbIllaeTcsA Cco- 
fepskanue Kasua (pvc. 1, 5—B’), unum x2%e pH HesHAYHTeJIbHOM YMeHbIMeHHA 
cojlepxKaHHA HaTPHA pe3KO YMeHbIllaeTCA cojepxanne KamuA (puc. 1, A—A’) 
MW Haodopot (puc. 1, B—B’). Tloqo6uoro pofa u3smMeHeHve cojlepxKaHHA wle- 
oueHh B MeTaMOpdu3syloOlleM PacTBOPe, MO-BUAMMOMY, CMOcOOcTByeT He TOJIbKO 
OOpa3s0BaHHO 30HAIbHOCTH OKOJIOXKUJIbHOTO OPeOa H PasBUTHIO B ero 30HAaX 
_ambOuTa WM A pyrux MeTacoMaTH¥eCKHX MHHepasIOB, HO TaK2%Ke OKa3bIBaeT H H3- 
| BeCTHOe BJINAHHE Ha MOCJELOBATeEJIbHOCTh OTJIOMCHUA HU MpOCTPpaHCTBeHHOe Pac- 

MpeyeeHwHe MHHepaJIOB B KHMAX. 


MucrutyT reouiorHu pyHbIX MecTOpoxKeHHi Toerynuato 
neTporpadHu, MHHepasiornu HM reoXuMHuy 8 VIII 1957 
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BHOXHMH sh 


Jl. M. MAXJIMH wu A. A. MYTYCKHH 
MPOTOTEMATHH HW AbIXAHHE PACTEHHHM 
(ITpedcmaeaeno akademuxom A. H. Onapunom 12 X 1957) 


B nacroslee BPeMA MOXHO CUHMTATb GeCCNOPHbIM, YTO Ha CaMbIX PaHHH Ye 
9Talax Ppa3BHTHA PpaCTHTebHOrO OpraHu3Ma WHTOXPOMHaA OKHCJIHTeIbHaA CH) 
cTeMa ABIAeTCA MpeoOamaiouleH WIM, BO3MO2%KHO, €JMHCTBeEHHOH CHCTeMOH PP 
3aBepllalolleli OMOJOrMYeCKOe OKUCJIEHHE 3a CUET MOJIEKYJIAPHOTO KUcOpoga (*)) 
Ho no Mepe pocta 4 pa3BUTHA OpraHv3Ma, B CBA3H C AHATOMHYeCKON Mdpepen-P 
unaunel Audpepenupyerch Take U [blXaTebHbIM MeXaHH3M. ITO OBLIGE 
nOKa3aHO PpANOM UCCueLOBaTesel WIA 2%HBOTHOTO OpraHH3ma (7). UTo KacaeTcs® 
pacrenui, TO Muxaun u Komecuukos (*) noKa3aiu, YTO MpeobsaqaHue WuTO- 
XPOMOKCHa3bl Ha [pyrHMH OKCHJa3aMH MOCTeNeHHO yOblBaeT C BO3PaCTOMIr 
pactenusx. AKTHBHOCTb WHTOXPOMOKCHa3bl B HEKOTOPbIX yuacTKax pacTeHHsAls 
MOXeT ObITb OUCH MaJla 10 CPaBHEHHIO C AKTHBHOCTbIO APYrHX OKCHa3, BbITMIO-P 
HAIOULUX (PYHKIMIO AKTHBUPOBaHHA MOJICKYJAPHOFO KHCMOpONa. STO Gplo 3a 
TeM NOATBEp2xKTeHO PxAROM uccseqoBaTesel (*), XOTA XHMHYeCKad IPUpOMa HOBBIXEE 
(PepMeHTOB, AKTHBHOCTb KOTOPbIX HaYHHaeT MPOABJIATBCA JIMUIb B Mporecces 
Aupdepenwualuu OpraHoB HW TKaHeH, elle HE MOMKeT CUMTATbCA OKOHYATEJIbHOM 
yCTaHOBJIeHHOH. B pa3sIMUHbIX TKaHAX MpeoOsafatollee 3HaveHHe MpHoOOperaers 
KakacA-HHOyAb OHA H3 H3BECTHbIX 3aBepllaloulNxX OKCHa3. Kpatiuasa HepaBHo- 
M€PHOCTb AKTHBHOCTH IMTOXPOMHOHM CHCTeMbI B Pa3JIMYHbIX YYaCTKaX He TOJIbKOL 
weloro pacTeHHA, HO HM ONOrO HM TOFO Ke Oprana Oblla NOKa3saHa paOoTamu 
Muxauuna u Myryckuua (°) u Oumacceua (°). B onpirax c romorenatamu Muxanunll 
vu Myryckuu Hallluiu, uTo B KopHe 8-{HEBHOrO MpopocTKa AYMeHA, a TaKx*Ke BE 
wiucTe Jlaxke IIpH rpyOom JleuleHHH STHX OpraHOB Ha OTPe3KH MOryT GbITb 30HBI tt 
KpaHHe pa3JIH4HOM aKTHBHOCTH WHTOXPOMOKCHas3bl. . 

Eme 6oulee oOTueTIMBO BbIcTyNaeT uddpepenwMaluA WbIxXaTeIbHOrTO Mexa-¥ 
HH3Ma paCTeHHA (MIMeHHUbI) B padoTe QuiMaccena, re ONpesemANach cpaBun-\t 
TeJIbHad UYBCTBHTEIbHOCTh K (ePMeCHTHBIM AaM WbIXAHHA CTPOro OrpaHuyeH- 
HbIX 30H KOPHA C ONpeesIeHHbIMH AHATOMHYCCKHMH CTPyKTYpamu u cusnow0-4 
PHYeCCKHMH (PYHKUMAMH: MeEPHCTeMbI, 30H pa3pacTaHHA KJIeTOK H 30HbI NOmHOH 
UX 3peocTH. O TOM, TO HHTCHCHBHOCTh OKHCJIHTEMbHbIX MPOWeCCOB OCH pa3- } 
JIMUHA B Pa3JIMYHbIX 30HAX JIMCTAa WIM KOPHA, MOXKHO CYIHTb Takxe M0 cueLy10- | 
IMM HallHM JaHHbIM O MOPVIOWLeEHHH KUCMOpOa TOMOreHaTaMM U3 PasJIMUHBbIX! 
OTP€3KOB 3THX OpraHos y 8-{HeBHOrO TpopocTKa suMeHa (wt O, 3a | uacuak 
100 mr cyx. seca): 


Kopexb Jluct 
Hmxuasd yacrb (1 cm) 84 Ocnosanne (1,5 cm) 130 
Bepxuaia uactb (O—6 cm) 42 Cpequasa uacth (3 cm) 66 


Bepxuas uactb (1 cm) 79 


Uro kacaercd POuIH OTACAbHBIX 3aBePIMAalOWUX OKCHa3, TO HMeIOULMecs 9KCTe- + 
PHMCHTAJIbHbIC AaHHbIe NalOT OCHOBAHHe MpeqNOMaratbh KaKYtO-TO CBASb MEX TY | 
MHTCHCHBHOCTHIO OOMeHA BellleCTB, H B YaCTHOCTH OKHCJIMTeJIbHOFO OOMeHA, Cc O- | 
HOW CTOPOHBI, HM aKTHBHOCTbIO IHTOXPOMOKCHasbl,— c Apyroli. «Uucao nepexo- | 
Ca» IMTOXPOMOKCHJa3bl, KOTOPOe aBaJIO ObI HEKOTOPOe NpecTaBseHHe 06 HHTEeH- | 
CHBHOCTH KaTaJIMTHYeCKOrO WelCTBHA STOFO epMeHTa, OCTaeTCH elle He WocTAa- 
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HOuHO H3YUeHHBIM, KaK HM «UMCJIa NepeHoca» Apyrux OKcHJas (nomMeHosmoKcH- 
Masbl, aCKkOPpOMHOKCHasbl). Ho, BO BCHKOM CJIyuae, IMTOXpoMHad cucTemMa 
)THOCHTCA K OUCHb AKTHBHbIM KaTaJIMTHYeCKHM CHCTeMaM. MuTencuBHblii KaTa- 
W3, OCYILECTBIACMbIN ITOH CHCTCEMOH, HAXOJUTCA B COOTBETCTBHH C BbiCOKOH 
eTaOOJIMTHYCCKOM AKTHBHOCTbIO pacTyllleH TKAaHH. Bmecte c TeM, MOBBILMeHHbIM 
pOMeH BelllecTB cmocoOcTByeT OMOCHHTe3y WHTOXPOMHbIX KaTaJsIM3aTOpOB, CO- 
ep2KallluX KpOMe CNeWM@uyecKUX OeIKOB, elle CJIOXKHbIe MPOCTreTHyeCKHe Fp yMMbl 
Bue KeJeSONOPPUPHHOBLIX COeHHEHHH, OOpasylolluxca U3 MpoMexy- 
OUHBIX IPOAYKTOB OOMeHAa YIVICBONOB, KHPOB H GOeJIKOB. 
_ Ho.Kak HHTeCHCHBHOCTD, Tak HM CnelMduyeckHe OCOGeHHOCTH OOMeHA BELLeCTB 
epaspbIBHO CBA3aHbI C (PH3HOOrMYeCKOH PyHKUMeH KJeTOK, H3 KOTOPbIX CO- 
CTaBIAeTCA Ta WH MHad TKaHb HOBOrO OpranH3ma. Ilostomy KaxkeTca Iese- 
OOOpasHbIM KOJIMYCCTBEHHOe ONpeyesenve 2%ee30NOppupHHOBbIX COeMHeHHH 
(reMOB) B pa3JIMUHbIX TKAHAX PACTHTCbHOFO OPraHH3Ma B CBA3H Cc MOpdouaruye- 
KOH MH (PUsHOMOrMYecKON Judppepenunanneh. Meroquueckue TpyAHOCTH, OLHaKO, 
HO CHX MOP CulyxKaT MpenATCTBHeM Ha 9TOM NyTH. TnaBHasd TpyAHOCTb COCTOHT 
WB TOM, 4YTO B PaCTeHHAX COJep%KaTcA pa3sHooOpasHble MHFMeHTHI, MellarollHe 
OMpeeJIeHHIO OTCJIbHbIX TIpecTaBUTeleH 2XeeZ0NOpPupHHOBIX COeMMHEHUH 
IMETOJOM CIIEKTpO@oTOMeTPpHH, KOTOPbIM OcTaeTCA NOKa OCHOBHbIM Me€TOJOM 
MMCHTHPUKALMH HW KOJIMYeECTBEHHOTO ONpeesieHHA 3STHX COeMHHeHHH. Tem He 
MeHee, IPH MOMOMLM YHHKaJIbHbIX ONTHYeCKHX IpHOoposw yaercA HHOrAa OMpe- 
JI@IMTb KOHUCHTPallulo TOrO WJIM HHOTO reMa B Pa3JIMYHbIX PaCTHTeCJIbHbIX TKa- 
ax (*). 
B Hactosilel padore MbI ocTaBHJIH cee WebIO ONpelesMTb CPaBHUTeJIbHOe 
cojlepxkanHe MpoTOreMaTHHa B TeX YaCTAX AYMEHHOTO IIpOpocTKa, B KOTOPBIX 
aHblue (°) HaMH ONpelesANacb AKTHBHOCTb IMTOXPOMOKCHJa3bl, a TaK2Ke B 
3 30HaX HWKHeroO OTPe3Ka KOPHA, KOTOPble Ppa3sMYalOTCA MexKAy Cobol Mo MOp- 
Ipomornueckoli crpykKType uM (pu3sMOuorMuecKuM (byHKuMsAM (8). Croja BXOSAT: 
/1) MepucTema amekca KOpHA, JIMHOK B 3 MM OT KOHIa KOPHA, rye mpeocbsmamaer 
(PYHKUMA JeeHHA KeTOK; 2) 30Ha pa3pacTaHHA KJIeTOK Cc ee HHTCHCHBHbIMH 
i OCH PasHOOOPasHbIMM OHOCHHTeTHYeCKUMHM TIpoweccaMH, CBA3AHHBIMU C pac- 
|IIMpeHHeM KJIETOUHbIX CTCHOK H C HOBOOOPa3sO0BaHHeM KJICTOUHbIX CTPYKTYP; 
l9TOT OTPe30K HaXOJNTCA Ha paccTOAHHH 4—6 MM OT KOHIa; 3) BepXHHH OTPes0K, 
Hor 7-ro jo 10-ro MuuuIMMeTpa, re Mpouecc HOBOOOpas0BaHHA KJIeETOK MH HX Pop- 
| MHpOBaHHA 3aKOHUMICA. 
|  Bpi6op mpororeMaTHHa U3 MHO*KeCTBA Pa3JIMYHbIX KeseZzonopsupHHOBbIX 
( COCMHEHUH, HalieHHbIX B PaCTeHHAX, OObACHACTCA TEM, UTO MpOTOreM CUHTAeT- 
/CA MepBbIM *KemesonOp*UpHHOBbIM COCAHHEHHeM Ha MYTH OOpa30BaHuA pa3JMy- 
| ubIX TeMOB He TOJbKO B XKHBOTHBIX, HO HB pacTHTeJIbHbIX OpraHH3Max. B Kaue- 
\CTBe MpocTeTHueckO rpynNbl MPOTOreMaTHH BXOJUT B COCTaB paclipocrpaHer- 
|HbIX B PaCTHTeJIbHOM MUpe MepOKCHAasbl, a TakxKe KaTala3bl UH pxAa WATOXpo- 
|MOB, Cpe KOTOPHIX B PaCTeHHAX OYeHb PacmpocrpaHeHbl WHTOXPOMbI rpynMbl 
'B (’). Llutoxpom C; rakxe coyep»xuT mpororem (7°). [lo HeKoTopbiM BbIyHCIe- 
|HHAM B He3eJICHbIX UACTAX MUICHHIbI Ha JOJO WeMe3ONOPPUPHHOBbIX COe/MHe- 
HU, COJepKalllNX MpoTOreMaTHH B KayeCcTBe IIpocTeTHyeCKOH FpyMbl, NpHxo- 
WMTca we Menbule 73% BCeX HaXOJAULMXCA TaM TeMOB, KOTOPbIe, BePOATHO, 
‘Toxe OOpa3z0BasIucb H3 MpoToreMa, 9TOrO NepBMYHOrO xXesesonopdu pHHOBOrFO 
COCJIMHEHHA Ha WYTH OnOcHHTEesA. 

Jia ompeqeseHua MpoToreMaTHHa OTpe3KH pacTeHHi PUKCHPOBAaJINCh MyTeM 
o6pa6orku SsTHIOBbIM cnupToM (40 ma Ha | r cbIpoh maccbi). IIpu stom yransa- 
JIMCb IMPMeHTHI, KOTOPbIe MOrJIM Obl MelaTb CMeKTpOdoToMeTpHyeckomy ompe- 
Heneuuio. IIpororem Ke He Mor ObITh OOHApy2KeH B OCTATKe NocJle yNapHBaHuA 
ciupta. 

O6pa6oraHHblii CHMpTOM MaTepHaJ, B KOMMyecTBe 200 Mr, THaTesbHO pacTHu- 
paca B 2 Ma WupHyzuua B Mpucytcreuu 50 mr ruqpocysnpura narpua. Uepes 
20 muH. mpH6aBasauocb 3 Ma 0,2 N NaOH, TulaTesbHO pa3MelIMBaJIOCb H OCTaB- 
aanocb Ha 20 Muu. 3aTeM MpoBOAMOCh WeHTPHpyrupoBaHHe B NMpoOJKeHHe 
5 mun. (17000 06/mun). OnpegxesenHe mpoToreMoxpoMoreHa MpOH3BOAMJIOCb Ha 


crlekTpotporomerpe C®-4 nyrem u3MepeHua adcopOuMu cBeTa TPH 555 Mp. B KA, 
yecTBe CTaHJapTHoro pacTBopa culyxXMJ pacTBOp TeMOXpOMOreHa, MOJYYeHHOH 
U3 KPOBAHOLO MMPMeHTa, MOKaSbIBAaBLUerO MOJAPHY!O SKCTHHKUMIO 28 - 10% 

Hwxxe mpHBO_ATcA OOpa3uibl cleKTpOB reMOXxpoMoreHa, MOJIyYeCHHOrO 
pasHbIxX uacTeli mucta auMeHa (puc. 1). 

CpaBuuTembHoe pacipeserenve mpororema (8 7 Ha 100 mr cyx. Beca) B pal. 
HbIX TKAHAX PaCTCHHA MOXKHO UWJIIOCTPHPOBAaTb CJeLYIOULMM OOpasom: 


6,0 
JIucr Korusie 70H 
Konuuk (4 cm) ORS Ropes 
Cpeguaa uacTb (3 cM) 6,5 Bepxuad uactb (5—6em) 4,25 
Hwxuaa vactb(1,9cm) 9,25 Kouuuk (1 cm) 8,0 


PacxoxKeHua MeXKAYy OTAebHbIMM TpoOaMu He MpeBbiuaior S—7%. 5 
Kak BHJHO 3 NpHBeseHHbIX WHdp, pacmpesesenve MpoToreMaTHHa B pay 
JIMUHBIX YaCTAX poOpocTKa AUMeHA OTIMUYAeTUE 


KpaliHelt HepaBHOMepHocTbW. Han6oublliad KOHWeAP 
Tpallaa JTOPO MMTMeHTa IIPHXOUTCA Ha KOHYMK JAP 
Ta AUMeHA WwIMHOK B lcm. BausKko kK sTOMy cose e 
>KaHHe B HH2KHeEM CaHTHMeTpe KOpHs (87 HalO0O 4 

cyx. Beca). SaTem cusefyeT KoTHMeEOH (6 4) 
OCTaJIbHble YacTH JIMCTa HM KOPHA. | 
Euje Ooslee peskylo HepaBHOMepHOcTb pacmp/e 
JIesIeHHAA TEMOB B Pa3JIMUHbIX TKaHAX JIYKOBHUNE 
Ha6ofqal panbluie Manu ('”) 1pambIM crleKTpooTyd 
.. MeTpHpoBaHvem. | 
\ Haum aHHble yKa3bIBaloT Ha OlpeyevieHHy{e 


160 


160 


KOPpeJAMHIO MEXKLy cOepKaHHeM WPOTOTeMaTHHE 
H AKTHBHOCTbIO FeMIIPOTeCHHOBBIX (PEPMEHTOB (IUTUI 


2 XPOMOKCH]la3bl UY KaTaJla3bl) B Ppa3JIMUHbIX YaCTAP! 


i 

IpOpocTKa AYMEHA. OTO MOXKET CYRUTb NOATBepAp 
TeHHeM IipeqnoowKenusn (°), YTO MpoToreM ABIAe WT 
CA TIpeMecTBeHHHKOM JIpyrHx were3zsonopPupHH 

oy BbIX COeqHHeEHHH. K STON Ke MBICH MpHBOLAT 
JaHHble MO pacipeyeseHHtlo WpoToremaTHHa B OMpt 
JeJICHHBIX YUaCTKAX KOPHA, PasJIMVaIOWUXCA MEKIE 
coOoH NO MopdowornyecKHM NpH3HakaM UH (pusni 
Puc. 1. 1-8 — cnexrpsi_mpo- Pee eee hgaanee | 
TOTEMOXPOMOreHOB H3 pasJIH4y- wai 
HbIX YacTeli mucTa 8-nHeBHoro MHTCHCHBHOCTb jIbIXaHHA HM AKTHBHOCTb remmporer#f 
MpopocrKka stumens; 1 — KOH- HOBBIX (bepMeHTOB He6OJIbLIOTO HH2KHErO OTPe3ke 
HK wHcTa, 2 — cpequsat YacTh KOPHA WIMHOH B 1 cM 4H BCeH OCTambHOli ero yaciR 
JIHCTa, 3 — HHKHAA YacTb 1 | 
facta, 2 cheney noni o e 5—6 cm. Ho, Kak H3BeCTHO, BHYTD 
mauiia HW2KHErO OTPe3sKa CYLLECTBYIOT OMpeesIeHHbIe 30H bt 
C pe3KO pa3sJIN¥aIOULMMUCA THCTOJOrHYeCKHMp 
cTpykTypamu H dusHomormueckumu cbyHkuuamn (8). OG stom MOxHO cyzHuT| 
NO pa3JIMUHIO XMHMHYECKOrO COCTaBa, B OCOOeHHOCTH KOJIMYeCTBA HU COCTAaB 
OeNKOBLIX (PpakWMli, B AKTHBHOCTH HeEKOTOPBIX epMeHTOB (HHBepTa3bI, bocca 
Ta3bl), MHTCHCHBHOCTH bIXaHHA WM XUMMUYECKOH MIPUPOABI AbIXAaTeMbHBL:| 
(pepMentos. PasiwuHaa uyBCTBUTeIbHOCTh K MHTHOMTOpaM HM BHeWIHeMy JO} 
OaBeHHIO KUCIOpOLa CBUeTeMECTBYeT O TyOOKOM GuoxumuuecKoli rude 
PeHIMalHH BHYTPH STOO KOPOTKOrO OTPesKa, KOTOPHI paHblie Hamu mpHHH) 
MaJICA 34 “KOHYHK» KOPHA. Ho M0 Mepe yaJleHHA OT KOHIa KOPHA MIMeHMIbI A 
5-ro WIM 6-ro MHJIIMMeTpa Bce Goulee yMeHbilaetcs YYBCTBHTeIbHOCTb K WHat 
HUY, MB OCOOeHHOCTH K a3HAY, KOTOPHIli aBAeTcA cremMpHYecKHM HHTHOUTO| 
POM IKMTOXPOMOKCHJa3bl. B HeKOTOPHIX 30HaX OTPesKa KOPHA HEYYBCTBUTebHas} 
K a3sHfy YacTb [bIxXaHus cocTaBAeT 61—95% Bcero KOMMYeCTBA MOTMOWeHHOrC 
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480 500 520 540 560 mpe 
a 


ucopoqa. Ecau axe mpeqnoOxKUTb, TO ABJICHHA MPOHMMaemMocTH HHTHOH- 
OPpOB 3\eCb UrpaloT KaKyt0-TO POJIb, TO BO BCHKOM CJIy4ae B HM2KHEM OTPe3Ke 
OPpHA CYUleCTBYIOT TKAHM C Pa3JIMUHbIMM OKCHa3HbIMM MexaHu3Mamu. Ilostomy 
fasaJlOCb WeslecooOpasHbIM H3y4yeHHe KOHIMeHTPallMH MpOToreMaTHHa WMeHHO B 
THX TKaHAX, T. €. B MEPHCTeMaTO3HOH 30He (O—3 MM), B 30He paspacTaHHua 
4—6 MM) HM B OTHOCHTeIbHO CTaOHJIH3H poBaBluelica 30He (7—10 mm). B orau- 
hie OT yuacTKOB, Oolee OTAaICHHbIX OT KOHIWa KOPHA, 30eCb MMeeT MeCTO pe3- 
Koe pacxoxwMeHHe MEK Ly COepxKaHHeM CYXOTO BellecTBa OeaKa. [lostomy 
pacueT IIPOTOreMaTHHa B 93THX OMbITAX MPOH3BOMMJICH He Ha CyXxOl Bec, a Ha 
100 mr OeKa, ONpeyesemoro 110 Metony Jlaypu (1°) c HeKOTOpBIMH He3HaUHTeb- 
HbIMM H3MCHECHHAMM, TIPHMeHHTeIbHO K HCCIIeYeMOMY MaTepHasly: HaBecKka 


ulateIbHO pacTepToro MaTepnala (10 mr), BbIcyleHHOrO MOH JIbHBIM cmoco6om, 


BaiuBasacb 1,9 mt H,O nu 0,8 mi 2N NaOH, xopomio pasmeluBanacb u 
cTaBIAacb Ha 30 MMH. WIA U3BMeueHHA Oenka. Jina O6oNee NOMHOrO U 
DbICTPpOrO OCaKWeHHA OewkKa NpOOHPKU NoMellaucb Ha 10 MMH. B KHMALULy!O 
}eoyanyto Canto. [lomyuennbii nocie WeHTpu*yrupoBaHuA OcaMOK OOpabaTHIBaJICA 
jjio Jlaypu. CnexrpocbotomerpupoBaHue MpoBoyusocb HaC®-4 npu 760 mp. Co- 

jep2KaHwe MpOTOreMaTHHa B Pa3JIMYHbIX OTPe3KaX KOPHA 8-HEBHOFO MpopocTKa 


AYMCHA OKAa3aJIOCb CJIETYIOULMM: 


ei 
. 
4 


i 
4 


PaccTosnve OT HWKHerO KOHIa KOpHA (aneKc), MM O—3 4—6 7—10 10—50 


CojepxaHue mpoTorematuna, y Ha 10 mr Geka Sle ls! 13 8 


Kak BHJHO H3 MpHBeJeHHbIX JaHHbIX, OTHOIWeHHe COJep2xkaHHA MpoTorema- 
fMHa K OeKy BO3pacTaeT OT KOHIWa KOPHA AuMeHA NO 10-ro MusIuMeETpa, T. e. 
OT Me€PHCTeMBI lO 30HbI 3peJIbIX KJIeETOK. SaTeM HaOJloOMaeTCA YMeHbIUeHHe cosep- 
KAHMA 9TOTO reMa JO 50-ro MHJHMeTpa. OTH JaHHbIle KOPPesUPyIoT Cc NOWyyeH- 
WHBIMH HaMH paHee JaHHbIMH (°) OO HHTCHCHBHOCTH JbIXaHHA FOMOFeHATOB H3 
|pasHbIX OTPe3KOB KOPHA AuMeHA HC Jann (14) o xose H3MeHCHUA HHTCHCHB- 
JHOCTH NbIXAHNA HepaspYIIeHHEIX OTPe3KOB KOPHA NUEHHIB! NO Mepe yAaenusi 
WOT ero KOHIA. 


Vuctutyt 6uoxumun uM. A. H. Baxa Tocrynnst0 
Akaylemuu Hayk CCCP 10 X 1957 


ILM THPOBAHHASA JIATEPATYPA 
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XHMHYECKAM TEXHOJIOrH} 


JH. nl. HEB |; B. B. MAJYUEB, B. B. TOMOPOBA u H. ®. YCNEHCKHU 


B3AMMOJIEHCTBHE HEKOTOPbIX CYJIb®HAOB C CEPHHCTbIM 
AHI UYPHOM HW CYJIb®ATAMH 


(ITpedcmaeaexo akademukom C. H. Boaodxosuuem 6 IX 1957) 


TuaByol wembio uccieqoBpanui (44) moO B3aHMOZeHCTBHIO CyJIb*UAOB ip) 
CePHHUCTHIM aHrHAPHOM ABJIANOCb OMpefleseHve BbIXOa 3JIEMeHTaPHOH cepi— 
HM 3aBHMCHMOCTH KOHCTAaHTbl peaKWHH OT TeMMepaTyPpbl. iy 

B HacTOAUeM COOOUIeEHHH IIPHBOAATCA pe3yJIbTAaTbl HalIHX MCCJeOBaHH & 
C IPHMeHeHHeM pasMoakTHBHOH cepbl (S**), HMerIOLHe WeJIbIO BCKPbITh MCXaHH3le 
mpomecca B3aHMOJeHCTBHA HeKOTOPbIX CYJbPUZOB C CePHHCTLIM aH pHToy 
M cybcpaTaMu. i 

B3aumojelicrBue cybuoB c SOz U cysmbcaTaMH OCYUIeCTBIAIOCh B Paposs 
POBOH JOLOUKe, NOMeLeHHOM B KBaplleBylo TpyOKy, HarpeBaemyto MIpH MOMOLLM 
HaBuratolelica suiekTponeuu. Iloce MpOMbIBKH CHCTeMbI a30TOM HM Harpes) 
Ba euH lO TeMMepaTypbl SKCMepHMeHTa B CHCTeMy MOaBasICA CePHMCTHIH any 
THApW WIM OCyllecTBIAIAach ero Wupkyssawua. Tlomyuarouaica mpH peakiuHs, 
QJIEMCHTapHad Cepa KOHJCHCHPOBaJlach Ha XOJIOMHbIX UACTAX KBAPWeBOK TPYyOKIP 
H YJaBJIMBalacb B MOrIOTHTeMe CO CTEKIAHHOH BaTOH, a U3ObITOUHBIM SOz nog, 
ruloWayIcA B ApeKceJIAX CO MleOUbIO. YOBMeHHbIe SOez, IeMeHTapHad cepa 
OCTaBLUIMUCA B JONOUKe CYIbPHA OKHCIAINCh, H cepa B HUX ONpeletATacb 
Bugle BaSOs no mMetoxy, onucanHomy A. H. HecmesHospm (°). | 

IIpu uccmeqopaHnu B3avMOfelicTBUA CyIbpua KaJIbIMA C CePHHCTbIM aH 
rugpuyom npu 600 — 1100° paquoaxtuBnas cepa BBOAMaCb B TOT HIM Apyromw 
KOMMOHEHT. 

OnbiTbl NoKa3aIH, YTO Cepa cCysbiua KaIbUUA MOMHOCTbIO 3aMellaeTca 
cepok cepHuctoro aHrHuypuya: 


Cas SSO CsS0, tas es (1)) 
CaS =. 280, =. GasO, ce oS (2) 


IIpu ucceqoBaHHu B3aMMOeHCTBUA CyIbPpUAa KOOabTa C CepHHCTHIM aH-| 
PHAPHAOM palMoakTHBHAaA Cepa BBOANMAaACb TOMbKO B Co4Ss. 

OnpiTbl NoKa3avu, uTO Jaxe mpu 800° cKopocTh B3aHMOselicTBHA HesHauH- 
TeJIbHa, a NOTOMY IPH HelpepbIBHOM TOKe SO2 pakMoaKTHBHOCTb CepbI B ra30-} 
OOpasnbIxX MpOdykTax peaKUHH ObIO TPyMHO YcTaHOBUTb JocTaTOUHO TOUHO 
W3-3a 3HauHTeIbHOrO pasOaBeHHA SOz. Jlyymme pesyabTaTbl nomyueHb mpH | 
UMPKYJIAWHH B SaMKHYTOH cucTemMe HeOombUOrO OObema SOz. OOpas0BaBlniica 
pH STOM cyJbpaT KOOaIbTa NMpHoOpen oueHb cula6yto pauoaKTHBHOCTh M0-| 
patka 2—5% oT akTHBHOCTH ucxO_HOrO cybbusa. Iror daxtT cmeqyer 06b-| 
ACHUTb TEM,YTO B YCJIOBHAX WApKyIAWMH SOz B 38aMKHYTOM cucTeme Mpoucxo- 
AMT B Ta30BoH chase BbIPAaBHUBaHNe PayMOaKTHBHOCTH Mexyy Se, SOez 3a cuer} 
H3OTONHOTO O6MeHa Me@XK]y HHMH: | 


O O 
aS WE eet Oho \é a 
Lea Ti Sa gy pe Fie (3) 
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mu6o0 peakilHH: 
SOs mS 29S0 480; (4) 


SORGO=50..5 5. (5) 


MbITbI NOKasaJiIN, YTO B3aHMOselicTBHe CoaSs c SOz mpoTekaeT mo peakuHam: 


Coss S05 = ACO 15S, oe, (6) 
AKTHBHOCTb S2=60% 
Copspa 850, == ACSO, = 1,5-Spah 25, (7) 


AKTHBHOCTb S,=43% 


IIpu 800° 3a 12—14 uac. ycnepaer npopearupoBatb c SO2 Hub 5,5% uc- 
WxouHOrO Co,Ss3, ipHuemM mo peakwuu (6) — oxono 87% 9sTOrO KOMMYeCTBA, a 0 
peakuuu (7) —TompKo 13%. . 

IIpu B3aHMOJeHCTBHH B aHaJIOrHUHbIX YCJIOBUAX CyJIbiusa *Kesesa, cosep- 
alllero paywHOaKTHBHY! Cepy, C CePHUCTHIM aHrUPHOM B HHTepBasme 400—700° 


FeS +L 2S0, = FeSO, + 0,5 $, + 0,5 Ss, (8) 


BF es 280s FerO, ot tue Sal Sh (9) 


Ham akcnepHMmentp! c FeS* noyrBep2xlaloT BbIBOJbI NpeMbIAyuLAXx SKcMepH- 


* 

} MEHTOB C CoaS3, HMe€HHO,YTO Cepa Cysb*pU a *evsle3a IPH OOpasoBaHUN ero Cywb- 
hata 3aMelilaeTca Cepol CepHHCTOrO aHTuApuya, a NOABMeHHe HEKOTOPOH MawJOLi 
|PaauoaKTuBuocTH CyIbPaTHOU Cepbl JOJKHO ObITb OObACHEHO JIHIWIb HeMpepbIB- 
|HO HIM MpoleccoM Nuccoumalmy cysIb(aTOB KOGOabTa WH %ele3a B PaBHO- 
HBeCHH C ra3s0BOH da30H, cosepxauleH ca6o pakquoaKTHBHbIM SOs (cM. BBILe), 
| TaKHM O6pa30M, pe3yJIbTaTbl MCCeOBaHHA B3aHMOMeHCTBMM B CHCTeMe 
Hees -+-+ SOe noka3biBaioT, uTo cepa SOz mpH O6pa3z0BaHHuH CymbPpatTa NONHOCTHIO. 
|UIIM TIOUTH MOWHOCTHIO 3aMelllaeT Ccepy cybdpuya. BeposTHo, BHayase mpu 
HOTOM OOpasyeTcH HeYCTOHUHBaA COJb BOLOPORocepHucToH KucnoTE! MeS2Oa (°,”), 
}Koropas 3a CueT BHYTPHMOJICKYJIAPHbIX MpoleccoB MepecTpanBaeTcaA B 
| cyabar C BbIJeNeHHeM U306bITOUHOH CepbI B 3IEMeHTapHOM Bue. Bo3MoxHO 
WTakxKe, UYTO TMepBOHAYaIbHbIM MPOAYKTOM OKHCJeHHA CyIbpUAOB ABAIOTCH 
ux OKHCJIbI, Cy bcdaTH3upyrollweca Jaslee 3a CueT CepHUCTOrO H CepHoro aHTH- 
/PHOB. 

B3anMMOjleHcTBHe CYyJIbDUAOB Cc Cyb(aTaMH 3THX Xe MeTaOB H3yuaJIOch 
|IPHMeHHTeIbHO K cybi:baTaM KaJbuMA HM KOOaIbTa MpH Temnepatype 900°. 
| PesyubTaTbl 3KCHePMMeHTOB MOKa3aJIH, YTO B3aHMOJeHCTBHeE MexKYy CYJb- 
)(UNOM H CysbcaTOM KaJIbUMA B JIOOOM pactipeyeeHHu paHOaKTHBHOH Cepbr 
mpotTekaeT NO ypaBHeHHsAM: 


Cases aS = 6Ca0 “580.8 SO. (10) 


samepeHo: 70% OT akKTHBHOCTH 
cepbl cysIbibata © 


CaS3GaS04== 4Ca0- S80, 4 SO; (11) 


samepeHo: 28 —34% or 
aKTHBHOCTH Cepbl cynbmuya 


V3 paga uccmeqopaHuit, mpoBefeHHbIx panee (* !”),cmefyer, TO MpM B3a- 
| AMOReEHCTBHH CYIbdusa KOOaNbTa Cc ero CysIb(aTOM MOryT MpOTeKaTb peak: 


Co4Sz + 10CoSO4 = 14CoO ++ 13S0., (12) 
Co,Ss 3CoSOp== 7Coa- 6SOx, (13) 
13Co + 3CoSO,4 = 12CoO + Co4Ss. (14) 
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IIpumenenne paquoakTuBuolt cepbl B CybipaTe KOOabTa U PallMOHaJbHbIM aa 
JIM3 TIPOLYKTOB peakIMM NMOATBepAHIM OOpasoBaHve BTOpHuHOrO paMoak ff 
THBHOTO cysbpusa WU MeTamuMuecKkoro KOOaIbTa. IIpu 3TOM OKa3saJIOCb, UTCH 
peakuusa (13) muuIm B 3—4 paza MeHee HHTeHCHBHA, YeM peakuna (12). 

IIpeaaraempili nosTomy Hamu paHee (13) MexaHH3M Ipollecca OKHCJICHHS |i 
cymbpuyos Kpome axtos: MeS + Oz — MeSz,-O2, MeSzg-02 —> MeSaye 20} 
MeSane 20-> MeO+SO, 2S0=SO2+S,S+ O2=SO + O UT. 2.—oDKeH ObITb. 
T1O-BHJUMOMY, JOMOIHeEH CueMyIOILHMH MMerIOULMMH IWIMpOKOe pacipocTpaHeHHe|y 
BTOPHYHbIMH, OXHOBPe€MeHHO MPOTeKarOWMMM aKkTaMH: 


MeS=22S0,+ ‘MeS,04 44S; (15) 


MeS204 a MeSO, -- S; (16 
MeS -L 3MeSO4 > 4MeO + 380, + SOx, (17)p 
MeS -- MeSO,4-> 2Me -+ SOx -+ $Oo. (18)}) 
YpasbckuH cuinan Ilocrynusio 
Axkaywemunu Hayk CCCP 5 Xe 195 
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Tleykospe ku it, KIX, 28, w. 12, 1249 (1955). 3 H.W. Hues, A. W.Oxkyues au gp., f 
JLAH, 107, Ne 2, 273 (1956). : 


Jloxzagp Akafemuu nayr CCCP 
1958. Tom 118, Ne 4 


XHMHYECKAA TEXHOJIOFH F 


Cc. Tl. HHUKWMOPEHKO 


| 3HAYUEHME PEOJIOTHYECKHX KPMBbIX KEPAMHYUECKHX MACC 
AJIA. TEXHOJIOTMH KEPAMHKU 


(Tpedcmaeaero axadenuxcm II. A. Pe6undepom 3 VI 1957) 


JI. A. A6ayparumosa, IT. A. PeOuuyep u H. H. Cep6-Cep6nua (4), uccae- 
MYA yNpyro-BASKOCTHbIe CBOMCTBA THKCOTPOMHBIX CTPyYKTYP B BOJHBIX cycmeH- 
BMAX TVIMH, YKa3a/IH Ha BeECbMa BaXKHOe 3HaYeHHe MOCTPOeHHA MOMHbIX peoso- 
"MueCKHX KPHBbIX, YCTAHOBHB MPH 3TOM, YTO MPH HanpsAxXeHHAX CBHTa HWKe 
f CNOBHOFO Mpesela TeKYYeCTH STH CHCTeEMbI OOHAPYXKUBAIOCT MeWICHHOe TeueHHe 
‘uma nom3yuectH. 

B cBa3H C 9THM ObIIH MpOBeeHbI HCCMEOBAHUA CTPyKTYPHO-MexaHHyecKku x 


| BOHCTB THKCOTPOMHO YMNPOUHeHHOH MaCCbI BaxKHOCTHIO 33,5% M3 CNOHHIOBOL 


S 
eat 


0 100 200 JOO 4ae. 
c 


Puc. 1. Kuneruxa jeOpMallWM MAaCCBI Ba KHOCTHIO 33,0% 
' npu Py = 3-104, Po = 4-10* aun/cm? 


(AMHBI B WAPOKOM Mamasoue Hanpaxenuu cyBura P(or 3-104 yo 2- 10% quH/cm?), 
Walle MOJIHY1!0 KapTHHY TeYeHHA MaCCHI C pasJIMYHbIMH CTeMeHAMH PaspylWieHusA 
TPYKTYPbI H BKOUAIOWeM HaNpsXKeHHA, CO3aBaeMble B KepaMH¥eCKHX Mac- 
aX IIpH o6pa6oTKe H (OpMOBKe B MPOMSBOMCTBCHHBIX MallHHax, 

Onpemesenve cTpyKTypHO-MexaHMyecKUXx CBOHCTB MaCCbI NpOH3BOAMJIOCb 
iia mpuOope c nMapaswenbHbIMH mlacTuaHkamMH Tuna JJ. M. Toucrtoro (?,*) 
bits P = 3-104—2,1-105 jun/cm? uw B KalIHJJIAPHOM BHCKO3HMeTpe THIa 
WM. IT. Bonaposuya (4,5) nua P = 8-10®—2-10°% guy / cm’. 
| PesysbtaTbl HccsleqoBaHHii mpuBegenbi Ha prc. I, 2, 3, peonoruyeckan 
iKpuBaa Igy (P)—na puc. 4. ; 

IlpH HanpsxeHuax CABHra MeHBINMX YCJIOBHOrO mpefena TekyyecTH 
ny = 4,8-104 gun/cm?, nomyyaeMbIX B NpHOope c NapaJJeJIbHbIMH NlacTHH- 
KAM, Macca HMeeT IIpeJeJIbHO BBbICOKYIO (HbIOTOHOBCKYIO) BA3KOCTb ‘fy (*,°) 
mopagka 101% 4H TeyenHe TuMa NoJsyyecTH 6e3 pa3spylleHHA CADIS 

Ypenvuenve Hanpaxenua caBura Por 4-10* no 5-10* juH/cm*, T. e. 

Mepexo yepe3 yCJIOBHbI Mpesel TeKkyYeCTH, BbISbIBAeT peskoe NafenHe BA3- 
KOCTH MPHOJIM3HTeIbHO Ha 2 NopAyKa. : : : 
Tipu nospuenun Benuunnpt P or 5-10* zo 1,5-10° qun/em” Macca uMeeT 
Mmactuyeckoe TeyeHHe C MpakTHyecKH Hepa3pylWeHHOM CTpyKTypoH, T. ©. 
 HenpepbIBHbIM ONHOBPeMeHHbIM ee paspylUeHHeM HM BOCCTaHOBJICHHeM. Bas- 
KOCTb MaccbI ocTaetca B mpegemax 10!?—10!4 4 coorpetcTByeT HaHOoubueli 
MlacTH4ecKO (1BEMOBCKOM) BASKOCTH 4, = 63-1029 nyas. i 


11 YEAH, 1. 148, Ne 4 


Jlanpueiituee mMoBbiueHHe HampaxKeHua oT 1,5-10° jo 2,1-10° quu/cm? mph” 
BOUT CiepBa K VaCTHYHOMY paspylIeHHIO CTPyKTYPbI, a 3aTeM K Cpesy o6pa3iy : 
CONPOBOXasicb MOHW>KeHHeM BaASKOCTH. HavMeHbilad MOCTYNHAad HSMePeHk 
B 3TOM CuIyyae apPeKTHBHaA BHASKOCTb HMeJIa MOPAAOK 10° nyas3. | 

UlpwH HanpsxeHHAX CBHI} 

(42 8-105 — 1,6-10% (B Kanuasaye 
{ HOM BHCKO3HMeTpe) HMeeT MeC1}} 
TeweHve Maccbl C MOCTeMeHHb |i 
yBesIM4YeHHeM CTeMeHH paspyll | 
HHUA CTPyKTYpbl HW OJHOBpeme ff 
HbIM CHHXKeHHeEM NopsAyKa 3} 
(cbeKTHBHOM BaAsKocTH oT 108 71 
104 nyas. } 

HanpsxKenve cysura 1,6- 1!) 
BbI3bIBaeT MOJIHOe paspyLeHI) 
cTpyktTypbl Maccbl. IIpu qamy 


HeHIUeM MOBbILUeHHH HalpsaxK ke 
Puc. 2. SaBucHMocTb rpaqHeHTa CKOpPOCTH OT Ha-| HHA CABUra JO 2.10° spasKoci 


bl BJIAKHOCThIO 33,3%.) 
fie pipe a Part on 1.105 qun/em? %-; ocraetca TOCTOAHHOM mM coo 


i 


J BeTCTBYeT HaHMeHbIeH Mmslactié 
yecKol (OWHTaMOBCKOM) BASKOCTH 4, MopsqKa 104 nyas. 
PeoyloruueckHe KPHBbI€ BA3KOCTb—- HampsxKeHHe cyBura 4(P) uMeKi 
BeCbMa Ba2%KHOe MpakTHYeCKOe 3Hay¥eHve, Tak Kak OMpeeIMIOT OCHOBHbE 
MIPHHUMNbI BbINOJHeEHHA TeXHOJIOrE- x 
geCKHX Mpolleccos OOpaOorKu u op- = 
MOBKH KepaMHueCKHX MaCC H_ KOH- wu 
CTPyHpOBaHHA MalUHH, yCTaHaBJINBas 
HelOcpeCTBeHHO 3aBHCHMOCTb Me@2xK]Ly 
XapaKkTepOM Te4eHHA, CTeEMeHbIO pa3- 
PpylWeHHA CTPyKTYpbI HW Hanps>KeHHeM 
cyBura. eo) 
Oco6eHHO BaxKHOe 3HayeHHe Kpi- & 
Bble ¥(P) MMeIOT JIA W3y¥eHHA Mpo- ~ 
wecca cbopMoBKH. @u3uyeckaa CyiI- 
HOCTb SABJICHHA CBHIeOOpas0BaHiA 
lIpH (OpMOBKe KepaMuyecKoro Opyca 
B JICHTOUHOM Mpecce, sBJIAIOMeroca a Spt 210° Gunfom? 
OJHHM W3 OCHOBHBIX HW Hav6ouee WIMH- rial 
POKO pacipOCcTPaHCHHbIX MOPOKOB K€- pyc. 3, 3apucumocTs rpaqMenTa cKopocTu or'#P 
PaMH4eCKUX U3]eJIMH, SaKJIOUAeTCA nanpsxenuA cABHTa JIA MaCCbI BaxkHOCTHIO WH 
B TOM, UTO BCJIeACTBHe OOBIYHO OOMb- 33,9%. P,,/21— or 8,3-105 qo 2,10-107 qun/cm? |B 
woro KosdPuWweHTa CKaTHA JIeH- ; 
TOUHBIX TWpeccos (*), T.e. GOsbMIAX COMPOTHBJICHHH J[BH2KeHHIO MACCHI, B FoJIOBK| 
mpecca HMeeT MeCTO e€€ TeYeHHe C pa3JIMYHbIMM CKOPOCTAMM TO CeyeHHIO 6pycal 
IIpu 9TOM BHYTpeHHWe Hanps2KeHUA B MACCE MOryT ObITh HACTOJIbKO BEMKH, UT 
NPOHUCXOAUT Pa3pbIB M CKOJIbAKCHHE OTCJIbHbIX CJIOCB MACCHI NO KOHWEHTpHyecK' 
PacNOJIOXeHHbIM NOBepxHocTaM (871°), Peonornyeckand KpHBaad y(P) He ToOmbKiN 
yka3bIBaeT Ha TO, UTO BHYTPeHHHe HaNpsxKeHUA B MaCce Ip (POPMOBKe B seHTOU 
HOM Mpecce He JOJDKHbI MpeBbIlaTb, B 3aBHCHMOCTH OT BbIOpaHHOro TuNAa ABH) 
*KeHHA MaCCbl, JIMOO HanpsKeHHH NOpAKa ycNOBHOl rpaHuub! MpakTuueck') 
Hepa3pbIBHOH CTpykTypbi P’, pu KOTOPbIX HMeeT MeCTO TeyeHHe Cc Han6ovbuel 
MIaCTHYeCKOH BASKOCTbIO, JIM6O HanpaxKeHnii nopsyKa YCJIOBHOrO . JuHamMu i 
wecKoro mpefesa TeKyuecTH Pry, MPH KOTOPbIX ABJeHHe CBHIeEOOpasoBaHHa ene 
He HMeeT MeCTa, HO H JlaeT BOSMOXKHOCTh HelMOCPeCTBEHHOLO oOnpefeeHua sTHIh. 


5-10. ‘cek”! 


dé /gr 


0 10 20-10° dunfom® 


p—+ 


KOHCTPYKTHBHBIX Ppac¥eTOB mpolecca opMoOBKH. 
Cipopmy.1mpopanHoe ycsoBHe Mp OHOBpeMeHHOM coxpaneHHn 3a JaHHol| 
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POM3BOQUMTeIbHOCTH Tpecca} MOxKeT ObITb BbINOMHeEHO MyTeM 3HaYHTebHOrO 
VMeHBINeHHA COMPOTHBJICHHH JBHXKeHHIO Maccbl. KOHCTpyKTHBHO 9TO JocTuraerT- 


we O47 
-----y——a— Igy* 
ASAD | SE SRE as 8 EE, 
15 2N* 105 dun /cm? 


Puc. 4, Peosloruyeckan KpHBaA KepaMHyecKOH MaCCbI BUlaKHOCTHIO 33,9% 
H3 CNOHJHJIOBOH TJIHHbI 


fOpraHHsalluei MaBHOrO TeYeHHA MaCCHI B rOJIOBKe H MYHAUITYKe Mpecca u O6- 
um YMeHbllleHHeM KooduUneHTa CxKaTHA Mpecca (‘). 


Tlocrynuao 
2 VI 1957 


IMTHPOBAHHAS JIUNTEPATYPA 


| ty. A. AO6OayparumMosa, Il. A. Pe6Ouungep, H. H. Cep6Cep6una, 
WKonn. oypH., 17, Ne 3, 184 (1955). 27. M. Toactod, Konan. axypu., 10, Ne 2, 
/133 (1948). *C. Tl. Huunnopenuko, Crpoutenbuble matepHamp, 8, 60 (1956). 
1° M. Il. Bonmaposu4, Baskoctb xHAKOCTEel HM KOMOMAHbIX pactBopos, 2, 1944, crp. 192. 
°C. I. Huunnopeuko, K teopnu c6pa6oTkH miacTHuHbIX KepaMHyecKHX Macc, 195d. 
n° H. B. Muxautaos, Tl. A. Pe6ungep, Konan. xypH., 17, Ne 2, 107 (1955). 
7C. Tl. Huununopenko, Crekno nu kepamuxa, Ne 2, 16 (1950). § B. C. Kapurxko, 
| JIexrounpie mpeccp, 1, Kuen, 1938. ® M. A. CanoxHuUKOB, AnnapaTsl HM MallMHbI 
| AA MpOW3BOACTBA CTPOMTeMbHEIX MaTepHasios, M., 1948. 1° R. Haefeli, G Am- 
)} berg, Schweize Tonwaren-Industrie, Nee 1—5 (1949). 
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Jokaage Akapemun nayx CCCP 
1958. Tom 118, Ni 4 


[EOJIOLH sf 


b. A. AHJ/PEEB 


K BONPOCY O FO)KHOM FTPAHHLE HW PA3MEPAX BbIBOPICKOro 
MACCHBA TPAHHTOB PAMAKHBH; : 


(ITpedcmaeaexno axademuxom A. A. Tloakanosoim 3,VII 1957) 


CrpyKTypHoe nomoxKenne, NeTpOOrHA HW MpOMcxoxeHHe HHTPY3UH rTpaHuTOB 
|panakuBy 1OKHOH OKpaHHbl BaTuiickoro WiuTa B TeyeHHe MHOFHX JeT CyKaT 
| tpeamerom oOcyxKeHHA B reoorMyecKOH HTepatype. C 30HOH mpoaBeHHA 
HaTHX HHTpy3uii A. A. lomKauos (*) cBxa3biBaeT pacnouioxkenne npesnomaraemon 
ja TIYOHHHOH CTPYKTYPbI <OOJIbIUION pasMaJIbHOH Pekcypbl 3N0XH XormaHwuA— 
PHOTHUA>, TIPH4eM yKa3aHHaA CTPYKTYPHaA JIMHMA NPOBOAUTCA HM TO }OXKHOH 
| rpaHHile MaCCMBOB pallakHBH. OtTjebHbIe MaCCHBbI panakHBU MIpHypouMBalor- 
fea, mo IlomkaHoBy, K aHTeKJIM3aM XOrlaHMA—MOTHHA. 

| Bonpec © NOMO%KeHHH 1OX%KHOM TpaHHlibl H- AeEHCTBUTCJIbHbIX PasMepax HaH- 
 Couee KpynHoro BplOoprcekoro MaccHBa pamakHBH JO CHX NMOp cuMTaeTCA He- 
, KOCTaTOUHO SACHbIM, MOCKOJIbKY ero 1OKHAA YaCTbh pacnosaraeTcA NO BOLaMU 
‘Munckoro 3amHBa. Ha HekoTopblxX OCTpOBax B CeBepHOH, YaCTH 3a1MBa BCTpe- 
/YCHbI 9KCTPY3HBHble aHaJIOr“H PanakKHBH MW Apyrue noposbl (rHelicbl, WecuaHuKy), 
‘MHOra WpvHasvexkalllue K KpoBse MaccuBa. IOxkHas rpaHhila MaCCHBa JOBObHO 
| YCJIOBHO MpOBOAHTCA NpHMepHO NocpesHHe MexAy CeBePHbIM H 1OXRKHbIM Oepera- 
Mu samuBa (4). [Ip stom npeqmomoxeHHH NvOMaqb MaccHBa MpHHuMaercs 
|papHo 18—20 ‘ThIc. km? (4). 

|  Yxe gaBHo IleconeHom u JpyrumMu uccezoBaTeiamu (° “) Oblla OTMeueHa 
IIpHypO¥eHHOCTb K MaCCHBaM panaKMBH MHHHMYMOB CHJIbI TAXKECTH, JOCTHTalo- 
| WMMX B HEKOTOPBIX MeCTAX HECKOJIbKUX AeCATKOB Ml. Hay KOHTaKTaMM panakHBH 
¢ BMelULafOllMMH NOpowaMu CHa TAXKECTH Pe3KO yObIBaeT B HalpaBJICHHH K LWeH- 
‘TPaJIbHbIM YaCTAM MACCHBOB pallakKHBH. PanakHBH HMEIOT CpeAHICIO MVIOTHOCTb 
|2,6 r/cm?, a BMelarollwe HX peBHHe rHeHCbl H MHFMAaTHTbI — CpeHIOIO MWIOT- 
| wocTtb 2,7—2,8 r/cm?; nosTOMY C MaCCHBaMH pallaKHBH CBA3AH OTHOCHTEJIbHbIA 
|) mecbeKT MIOTHOCTH NOpOA, KOTOPbIH H CJIYKUT OCHOBHOM NpwunHOH HaMUuA 
| Hall HAMH MHHMMYMOB CHIbI TAKeCTH. 4acTHYHO STH MHHAMYMBI MOFYT ObITb CBA- 
)3aHbl, kak cuutaet A. A. IlomKanos (?), c oco6e€HHOCTAMH ruTyOUHHOTO CTPOeHHA 
3eMHOMi KOpbI B 30HE MpOABJIeHHA HHTpy3HH panakuBH. B wacTosilee BpemMaA 
|MOXKHO Oovlee ONpeseMeHHO WH TOUHO PeLIHTb BOMPOC O NOMO*ReHHH IOKHO Ppa- 
|HHILbI M O pa3sMepax BplGoprcKoro MaccHBa panaKMBH, HCXOAA H3 yKa3aHHOH 
| reocbH3H4eCKOH XapaKTePHCTHKH TaKOro POa MACCHBOB H HCMOJIb3yA HEKOTOPbIe 
| JaHHble, KOTOpPble JO CHX NOp, MO-BHJHMOMY, He YYHTbIBaIHCb Ip pellleHHH 
|9TOrO Bompoca. 

 Baxkuelitiee 3HaueHHe B 3TOM CMBICe MPeACTAaBJAIOT Pe3yJbTATbI HaOwIOLe- 
“Hui C ra3OBbIM rpaBHMeTPOM X aasIbKa, MPOH3BeACHHbIX ABTOPOM STOrO MpHOopa 
-B @uycKom 3auBe (§), ITH HaGOJCHUA NPOBOAHINCh Take B HemellKoM Mope 
M Ha p. Oup6e. HenocpeycTBeHHOH welbiO HaOMIOAeHHH ABIANAaCb MpOBepKa 
BO3MO2KHOCTH MPOH3BOACTBa H3MepeHHi CHJIbI TAXKeCCTH C MPHOOPOM Ha ABHXKy- 
ILeMCA CYMHe MH BbIACHEHHE TOUHOCTH MOMOOHbIX H3MepeHHH. PaOorT, coxepxKallux 
reomorHyecKoe HCTOMKOBaHHE Pe3yJIbTATOB 9THX HaGJIOMeHHM, HaCKOJIbKO HaM 
-H3BeCTHO, JO CHX MOp oONyOHKOBaHO He ObIJO. 
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Ha6moyenua Xaaapka Bi DHHCKOM 3aJIHBe Obl NPOBeeHb Ha cord na | 
Xoa Ha MOUTH MpAMOJIMHeMHOM: MapUipyTe, ee c ast: 1 i 
ceBepo-BOCTOK MexKy 0-BaMH XHyMa H Xoraaung (CCCP), 4 a H pore | 
MaplIpyrTe, IIpHMepHO 0 MepHauaHy, MerKIy 0. Xoruauy u a oe Be ono 
>KeHHOM Ha 10%KHOM noGepexbe OunaAnquu (Puc. 1). Ha o60ux uae pyTaxphs 
otlelt IpoTaxeHHOCTHIO OKOMO 300 KM, PaCIIOMOAKCHO 42 oe Ha OH a q 
Boupliiad wacth HaGIOqeHHA NOBTOpsAacbh pH MpAMOM H O ee pelicax 
IpH¥eM’ TOUHOCTh H3MepeHHit, ompeseeHHad TO NOBTOPHBIM Ha no leH a 
okagamacb nopaykKa + 5 Mra, T. €, BMOHE HOCTATOUHOM AIA cy2kJeHua O pa ; 
JOKCHHH BOb MaplUpyTa MHTeHCMBHIX TpaBHTal{MOHHbIX AaNOMadHH. 


F 


| 


Puc. 1. Bai6oprckui MaccHB rpaHHTOB panakuBH. J — rpaHUllbl MaCCHBa MO JaHHbIM 

PeOMOTHYeCKOH CbeMKH; 2 — MeCTONOMOMKeHHe FpaBHTAaUHOHHOTO npopusA XaanpKa: 

o. Xuyma--o. Xormany—r. Kortxa; 8’—toxKHad rpanulla MaccuBa, MpelnomaraB- 
iasca panee; 4— 10%KHaA TpaHHlla MaCCHBa C YYCTOM HOBBIX JaHHBIX 


CepepHas 4acTb BTOPOrO H3 YKa3aHHbIX MAPLIPYTOB 3aBeJOMO pacnowox*KeHa: 
Haj, MACCHBOM pallaKHBH, MOpOsbl KOTOPOrO BLIXOAAT Ha MOBepxHOcTh y r. Kor-! 
Ka H Ha 3Ha4HTeIbHOM MpOTA*KeHHH K 3allay HW BOCTOKY OT Hero BAOJIb CeBep- 
Horo Oepera MuHcKoro 3aMBa, BKIOUaA H TeppHTOpHio palona r. Bpl6opra. 
Sanajuwad %Ke YvacTb MepBoro MaplipyTa MpOxoAUT BOAH3H IOro-3alaHOro T0- 
Oepexba OUHIAHAUN, rye OOnaxaloTcA apxelickue FHeliCbl HY MHTMATHTHI, Ce ]0- 
BaTCJIbHO OJHH H3 MapUIPyTOB JOJKeH 3aBeEOMO MepeceKaTb KOHTAKT pallakKMBu 
C BMeWalOUIHMH Topoyamu. Bce sTO NOMHOCTbIO MOATBEPKAAalOT Pe3yJbTAaTbI Ha- 
OOJCHHH, KOTOPble BMeCTe C TEM OlIpeeJICHHO YKa3bIBalOT H MeCTOMOWIOKeHHe 
joro-3sallaqHOH rpanuibl BpiOopreKoro mMaccHBa panakuBH. JlevcTBuTebHO, 
BeCb MapluipyT 0. Xormauq —r. KorKa u ceBepo-BocTOUHaA YaCcTb MapwlpyTa 
o. XuyMa — 0. XoriaH XapakTepH3yIOTCA NOHHXKeCHHbIMH 3HAYeHHAMM CHIBI 
TAMKECTH, XAPAKTEPHBIMH JIA MACCHBOB pallaKHBH, a 3alayHan uacTb MapUpyTa 
o. XuyMa— o. XoraaH XapakTepu3yeTcaA MOBbILICHHbIMH 3HAYCHHAMH CHIBI 
TA2KeCTH, KOTOPble Ha loro-3anaqHOM nNoOepexkbe DOUHIAHAMM HaGO,aloTca Hay 
apXeHCKMMH rHeltcaMH M MurMaTuTaMnH. Ilepexoy OT NOHHReHHBIX K MOBBILUEH- 
HbIM 3HAYCHHAM CHJIbl TAXKECTH, C OTHOCHTEJIbHBIM H3MeHeHHeM Ag B ripefeax 
oKkovo0 60 MrvI Ha paccTrosHHu nopayKa 60—70 km, HaOsloqaeTcH Ha MapuIpyTe 
H€CKOJIbKO 3amaqHee MepHyuana Pr. Tanna (pc. 2). WMeHHo B 3TOM MecTe Mapll- 
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yT HECOMHEHHO HW Mepecekaer toro-3anayuylo rpaHHuy Bpl6oprckoro maccuBa 
aMlaKUBH. 
IIpuBeyenuble Bbille ZaHHble H COOOpaxKeHHA YBASbIBaIOTCA C HMeBLIMMHCA 
panee CBEJCHHAMH O BCTpeye NOPO THNAa panakHBU B PH AporeosOrnyecKUX CKBa- 
WHax B paHone r. Tasmuua (coo6urenne JI. A. Bapgauanta). Tenepb ecTb sce 
bCHOBaHHA CUHTaTb, 4TO BplOoprckuli MaccHB palaKHBH pacmpocTpanserca On 
(HOM MuHCKOrO 3aMBa BIVIOTb 
(0 CEBEPHOTO NOGepexXbASCTOH- — men 
‘koH CCP. Bmecte c Tem JaH- *#@ N 
ible MAATHHKOBOH CbeMKH, NO- .z9| 
Ss 


Tannur 


HOCTb 3HAUHTeIbHOrO pacmpo- 
‘TpaHeHHA Ha TeppuTopuu Jc- “Br - oa 
oucKkoH CCP nopoy Tuna pama- 4 
KHBH, 3a UCKJIIOUeCHHeM Heno- 
PpeAcCTBeHHO palOHa 10xKHOrO 
Ho6epexba Munckoro 3a/MBa. GE ae 


Aexoni WS BCeX YKasaHHBIX Puc. 2. Kpusaa anomannu Byre uw nmpeznonaraembilt 
HaHHBIX, HAMM HaMevyeHa TOPO-  reonoruyeckuii paspes mo npodusmo XaanpKa: o. Xuy- 
BanawHaH WM lOrwRKHAA PTPaHHWbl ma —o. Xormangq —r. Korka. / —maccuB pamakuBu 
BplOoprckoro MaCCHBa pallakH- (YaCTHYHO NepeKPbITHIN NOpOsamu KpoBsH); 2 — BMe- 
BA — cM. puc. 1; Ha 3TOM xe marouyne Mopobl (apxeit?) 

DHCYHKe l0Ka3aH H BeCb KOHTYp 

WaCCHBa, IIpHu¥eM ero CeBepo-3alaqHan, CeBepHaA HM CeBePO-BOCTOUHAaA PpaHHIlbl 
HaHeCeHbI MO JaHHbIM FeOJIOrO-CbeMOUHbIX paooT (7-4), Takum O6pa3oM, MIOULalb 
macCHBa OKa3bIBaeTca paBHolt 40—45 rToic. KM’, T. e. BEBOe GOsbLUle, YeEM PaHee 
mpeqnouaraJocb. 

_ P. IIpunuepom (°) Ha OCHOBaHHH JaHHbIX NOBTOPHbIX HHBeJIMPOBOK ObIIO OT- 
iIMeueHO, STO TeppHTOPHA ceBepHOH OOHaKeHHOH uacTH BplOoprcKoro MaccHBa 
panaKkHBH B HaCTOSIlee BpeMA XOTA HM yuacTBYyeT B OOLIeM NOAHATHH BantTui- 
}CKOrO IMTa, HO MOAHHMaeTCA HECKOJIbKO MeHbIle, YeM COCeJHHE YUaCTKH, T. e. 
HoTcTaeT OT OOULerO NOAHATHA MH MpecTaBAeT OONACTb OTHOCHTeIbHOrO MporHba- 
HUA 3€MHOM KOpbI. B CBA3H C 3THM MOXKHO IpeANOORKUTb, YTO H OOpas0Banne 
'@MuHCKOrO 3aJIHBa ObINIO CBAZSAHO C OTHOCHTeCJIbHbIM NpOrHOaHHeM TeppHTOPHH 
|Bpi6oprckoro MaccuBa palakHBH, 3aHHMalouleH, KaK MbI YKa3bIBaJIH BbIlle, 
| SHAYHTeEbHYIO NO MWIOUalH, HaMOoJlee WIMpOKYy!0 YaCTb 3aJIMBa. C OTHOCHTesIb- 
| HbIMH TIOBHKKaMH O/IOKOB MOKeMOpHHicKorO (byHJaMeHTa, OY€BHHO, CBASAHA 
|Tak2Ke HHTCHCHBHAaA TEKTOHHYeCCKaA TPelLHHOBATOCTb OPJOBHKCKHX M3BeCTHA- 
KOB, XapaKTepu3yIOllladca B CeBepHOH yacTH OQcToucKoh CCP mpeumyujecrBeHHO 
| WMPOTHBIM MpocTHpaHvem TpelluH (7°), MapaJiebHbIM MpexnoaraeMomy TOs0- 
|9KeHHIO IOXKHOH paHHUbl MaccHBa pallakMBH. 


JleHHHrpafcKHiH TopHbIH MHCTHTYT Toetynuso 
um. T. B. Tlnexanosa 30 VI 1957 
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Jloxaagm Axafgemun nayr CCCP 
1958. Tom 118, Ne 4 


PEOJOFH Se 
C. T. BSHY3/{AEB 


rHJPOXHMHYECKAS 30HAJIbHOCTb APTESHAHCKHX BOX 
MIPHAOBPY/)KCKOFO MPOFHBA:M MPMJIEPAIOWEFO CKJIOHA 
PYCCKOM MJIAT®OPMBI 


(ITpedcmaenexno akademuxom C.3H. Muponoeeim 25 X 1957) 


“Yiccneqopanua MocweqHUX JIeT, MpOBeJeHHbIe Ha TePpHTOPHU cpewHero HE 
HWKHerO MexkAypeuba J[Hectpa u IIpyra, qo sTOrO Maso H3Y4eHHOH, NOSBOMINE 
NOJIY4NTb HOBbIe JaHHble MO reouOrHH uM rHAporeosorHH. TekTOHMYeCKOe CTpoe-F 
HHe palioHa OXapakTepH30BaHO payOM ucculenoBaTenel (**). CocraBsIeHHble HMAM 
CX€MbI TCKTOHHYeECKOFO CTPOCHHA MOKA3bIBaIOT, UTO CeEBeEPHaA YaCTb TEPPHTOPHH[E 
OTHOCHTCA K ckONy PyccKkoH nuaTcdopMbl, HH TOUHee K CKOHY YKpanucKOroP 
KpucTaminueckoro MaccHBa U IIpuyepHoMopcKOH BnagMHe, a OKA — Ke 
Ilpuz06pymxKckomy mpornuoy. . 

Han6oulee ApepuHe O6pa3z0BaHHA, 3auleralollHe Ha KPHCTaJJIMYeCKOM PyHa-fh 
MeHTe MlaT(POPMbl, MpeACTAaBJIEHbI CJIOQHCTbIMH CaHWaMH MpoTepo30A HW apKO-# 
3OBbIMH MecuaHHKaMu phdea (?). Bile pacnpocTpaneHbl KeMOpHiickHe C1aHUBlh 
MH mecyaHHKH, CHypHHCKHe MecuaHHKH, H3BeCTHAKH, JOJOMHTbI WM MepresH. 
B IIpuao6pymKckom nporn6e pa3BuTbl }OPCKHe MeCuaHO-FJIHMHHCTbIe H KapOoHaT-& 
Hble OTMOXKeHHA. Ha nameo3oHcKHX MaTPOPMeHHbIX HM }OpCKHX ocayKax IIpu-f 
yoOpymxKcKoro npornOa 3asleraloT NecuaHHKH H MepreJiIH MeJIOBOrO BO3spacta. F 
TlocmeqHne BcIOoAyY NepeKPbITbI TPeETHYHBIMH MeCUaHO-rJIMHHCTbIMH H KapOouHaT-& 
HbIMH ocayKaMH. MownocTb yKa3aHHblX OTJIOXKeCHHH B Mpesenax miaTdopMbt 
MOCTeMeHHO BO3PaCTaeT B fOro-3alaqHOM HampaBeHHH, a B IIpuqoOpyzxKcKom § 
mporH6e OHa pe3KO yBeJIMYHBaeTcCA MU MpeBbiilaeT 3000 m. 

Teoornueckoe CTpoeHve paccMaTpHBaeMOlt TeppuTopHu OmarompusATcTByerT fh 
(@OPMHPOBaHHlO apTe3HaHCKHX BO, KOTOPble NpPHypOueHb! PaBHbIM OOpa3om Hf 
K OTJIOXKCHHAM KeEMOPHA, BePXHero CHJIypa, IOPbl, BePXHero Mevla, Maseorena, 
capMata H M30THCA. B Ooulee MOMOAbIX O6pa3s0BaHHAX Yallle HAXOAATCA PPyHTOBbIe 
H pexke apTe3HaHcKkue culaO6OHaNOpHble BOJbI. . 

B ru poreomornyecKOM OTHOWWEHHH OTe bHbIe CTpaTHrpaduyeckue ropH30n- fi 
TbI, a HHOra HW PA CMEXKHBIX, MPeACTAB/AIOT COOOH CAHHBIH KOMIVIeKC OTIOX*KeE- fi 
HHH, OOMaaroulMxX pa3JIHYHOH CTeMeHbIO BOOHACHILILCHHOCTH. 

OO.1acTb MHTAHHA apTesHaHCKNX BOA BepXHeCHYyPHlicKUX HW KeMOpulicKUX f 
OTJIOMCHHH JIeKHT CeBepHee HM CeBePO-BOCTONHee pacCMaTPHBaemoro paliona, 
B Mpegenax Boupbino-[logonpexoro nmaato. TIutanuve Bog 1topcKHX OTOKeHH:, | 
MlO-BH]MMOMY, IIPOHCXOAUT B KpaeBOlt 4YaCTH MaT:OpMbI APeHHpPyeMbIMH BOLaMH 
Mayl€O3OHCKHX OTMO%KeHHH. BepxnemMenopble BOAbI NOyyalOT MHTAaHHe B CeBep-: 
HOM paHOne M@xKAypeubsA H 3a Npeseamn ero. ApresHaHCKHe BOAbI CapMaTCKHX | 
M MSOTHYCCKUX OTOXKEHHH MMTAaIOTCA Ha 3HayHTeIbHOK noulanu J[Hecrpos- 
cxo-IIpytckoro MexfypeubA HW B MpHvieratoulHx K HemMy palionax. 

Ha paccmaTpHBaemon TepPpHTOPHH apTe3sHaHCKHe BObI KEMOPHHCKHX, BepXHe- 
CHJIYPHHCKHX, IOPCKHX H BEPXHEMEJOBHIX OTJIOMKEHH HAaXOAATCA B 30HE 3aTpyA- 
HeHHOM WHpKYJAWHH. Bogbl CapMaTCKUX HW M9OTHYeCKHX OTMOXKeHUH Ha GovbLUet 
YaCTH MeXxKypeubA XapaKTepH3yIOTCA AKTHBHbIM BOROOOMeHOM. B mpenesax ° 
MaTPOpMbl [BH2KeHHE apTesHaHCKUX BOL MPOHCXOMUT C CeBEPO-BOCTOKA Ha 10FO- , 
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nay, B oOacTu IIpuxo6pymxKckoro Nporu6a — c CeBepo-3anajla Ha 10ro-BOCTOK, 
cropony Uepnoro Mops, rye OHH, NO-BHAHMOMY, pa3srpyxKaloTca. 

B maleo30lcKux OTJIOXKeHHAX CeBePpHOrO HW WeHTPabHOrTO paHOHOB Mexyy- 
jeubA Pa3BHTbl aPTe3HaHCKHe BOJbI XJIOPHAHO-HaTPHeBOrO THIMa C KOHIeHTpa- 
veut coe Jo 20 r/, ucKsO"UaA y3Kyto 30HY IIpuzHecTpoBba, rye ApeHupyemble 
omMuHon J[HecTpa BoXbI KeEMOpHHcKHX OTOXKeHHH Mpecuble *, raq{poKapOouaTHo- 
yibaTHO-KasIblveBoro WH THApokapOouaTHO-HaTpHeBoro THNOB. B KpaeBoki 
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whd| 
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Puce. 1. A — Cxemaruyeckasd KapTa rHqpoxumMuyecKOh 30HabHOCTH apTe3HaH- 
CKHX BO IOPCKHX HW BePXHEMeJOBbIX OTMOMKeHHH. J — BepXHeMewOBbIe Mpec- 
Hble (10 0,8 r/n) radpokapO6oHaTHO CybaTHO-KaIbuneBbIe BObI, 2 — Bepx- 
HeEMEJIOBbIe MPeHMYLIeECTBeEHHO cosleHble (10 1,5—83 r/m) rugzpoKap6onaTHO- 
CyJIbPaTHO-HAaTPHEBbI€ BOJbI, 3 — BepXHeMeNOBbIe CoveBble (40 28 r/n) xs10- 
PHAHO-HaTpHeBble BOLI, 4 —lOpcKHe XJOPHAHO-HaTpHeBble UH XJOPHAHO - 
HaTpHeBO-KasbUneBble paccoybl (20 70 r/n) w BepxHemMenOBbie cosenbie (ZO 
35 T/) XMOpHAHO-HaTpHeBble BObI, 5 — topcKve XJOPHAHO-HaTpHeBbIe HM 
XJIOPHAHO-HaTpHeRO-KasbuNeBbIe paccomb! (20 110 r/n), 6 — 1opcKue xn0puAHO- 
HaTPHeBbIe HH XJIOPHMHO-HaTPHEBO-KasIbilneBble paccombl (0 90 r/n). B— 
CxematTuyecka KapTa THAPOXHMHYeCKOH 30HaNbHOCTH  apTesHaHCKHx 
BO CapMaTCKHX HW MSOTHYECKHX OTNOKeHHH. J — HHxKHECAapMaTCKHe 
mpecuple (10 0,8 r/a) ruapoKap6onaTHO-KaJIbuveBble BOsbI, 2—HHKHe- HU 
cpeqHecapmatcKne THAPOKapOonaTHO-cybaTHo -KaJIbUHeBbie H, perme, PHApo- 
KapOOHaTHO-CyIbpaTHO-HaTpHeBble, Mpecuble, HHOrAa comeuble (0 1,5 r/a) 
BOJbl, & — HHKHe-, CpeqHe- H BepXHeCapMaTCKHe TvApoKapOonaTHO- 
HaTPHeBbie MpecHble H cosjeHble (20 1,8 r/) Bomb, 4 — HM>KHe- H CpeHecap- 
MaTCKne TruipoKapOonaTHO-HaTpHeBble, Ccyb*aTHO-ruspokapOoHaTHO-HaTpHe- 
BbIé H Cys bbaTHO- XOPHAHO-HaTpHeBble MPeHMYILECTBEHHO COvieHble (10 8—4 r/s) 
BOJIbI, 5—HHKHe-, CPeHe- HW BePXHeCapMaTcKHe, CybPaTHO - XJOPHAHO-Ha- 
TpHeBble, XJOPHAHO - HaTpHeBble coslenble (10 13 r/m) BOI WH M30THYeCKHe 
CyJIb(paTHO-HaTpHeBble HW THAPOKapOOHaTHO-HaTpHeBbIe, IMPeHMYLUeCTBeEHHO 
covleHble (20 2—3 r/m) Bog 


30He muaTdopmel 4 B IIpuzo6pymxKckom mpornOe B Maleo3s0HCKHX OTO%KeHHAX 
HaXOMATCA XJIOPHHO-HaTpHeBble H XJIOPHAHO-HATPHEBO-KaJIbUHeBbIe COJIEHbIe 
(q0 50 r/t) BoabI MH paccouIbl c KOHWeHTpalveH covet fo 105 r/n. Cepepnyto 
rpanHully paliona pacmpocTpaheHusA paccOOB OPHeEHTHPOBOYHO MO2KHO Mpo- 
BecTH B HalpaBseHHH oT YureH Ha Kayutanbl. 

B ywpeKux oroxenvax IIpuqo6pymxckoro mporvOa BCKPbITbI XJIOPpHHO- 
HaTpHeBble H XJIOPHAHO-HaTPHeBO-KaJIbUMeBbIe PaCCOVIbI. 

AptesvaHcKHe BOJbI BEPXHEMCJIOBbIX OTJIOXKEHHM PaciipocTpaHeHbl Ha 3Ha- 

o Kaaccupukalua MOM3SCMHbIX BON MO BeJIHYHHE MHHEPAaJIH3alHH MPOHSBOAZHTCA MO MpHH- 
wuny, BBefenHomy B. HM. BepxagcKum (3). 
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qUuTeNbHOL NAoUWaqH MexKypeuba. B cepepHoM pahone OHH ru poKkapOonarHe} F 
cyb(aTHO-KaJIbiHeBble Hi rHu{poKapOouaTHO-Ccyb(aTHO-HaTpHeEBEIe. B TOT CH’ 
3allalHOM HallpaBsleHHH, MO Mepe Norpy2KeHUx BOMOHOCHBIX TOPHSOHTOB, Xky 
mMuueCKHi COCTaB BOJbI ObICTPO MeHAeTCA, OHA CTAHOBUTCA XJIOPHAHO-HaTPHEBCH 
ro Tuna. B pacnpocrpaHeHuu apTesHaHCKHX BOX IOpbl H BepXHero Media YCTAHOE 
yleHa THpoxuMuyeckad 30HaIbHOcTh (puc. | A). { : 

JlaHHbix 06 apTesHaHCKHX BOfaX MaJeOreHOBbIX OTJOKEHHH OYCHb MaJIO®! 
OHaKO H3BeCTHO, ¥TO B IIpumoOpymKcKOM mporH6e OHM COJIeHbIe. 
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Pue. 2. Cxematuyeckui rHaqpoxumuyeckuh mpoduib. 1—ruspokapOoHaTHO-KaJib- 
WHeBble, THApOKapOOHaTHO-cybaTHO-KasIbUveBble, THIPOKapOOHaTHO-HaTpHeBbie 
H pexke rHspoKapOonaTHO-cysbPaTHO-HaTPHeBble, MPeHMYLLECTBEHHO IIpeCHble BO- 
bl, 2— ruspoKapOouaTHO-cybaTHO-KaJIbuveBble HW THApOKapOouaTHO-cysbhat- 
HO-HaTpHeBble Mpecuble u comenble (10 3—4 r/n) Bomb, 3 — cyabaTHO-HaTpHe- 
Bble H Cysb(AaTHO-XJIOPHAHO-HAaTpHeBble COmeHbIe ("0 5—7 r/m) Bomb, 4— xa0- 
PHAHO-HaTpHeBLIe H Eee ee te TAtiia Gone one comeHbIe BOAbI H paccosbl 
(no 110 r/n) 


HyxxkuHecapMaTckHe HW cCpeHecapMaTCKHe apTe3HaHCKHe BOJbl Pa3BHTH B_ 
mpemeiax BCero MexKypeubaA, BepxXHecapMaTCKHe H M3O0THYeCKHe — TOJbKO 
B IOXKHOM Ppalione. Ha OombiieH wacTH TeppHTOPHH OHH MPeHMYLLeCTBEHHO Mpec- | 
Hble THApOKapOouaTHO-KaJIblHeBble, THIPOKapOoHaTHO-cyJIbaTHO-HaTpHeEBEIe, | 
B IIpunpytcKo 30He WMpoKO pa3BHTbl CysIb(baTHO-xXOPHAHO-HAaTPHEBLIe, § 
cyIbaTHO-ru{poKapOonaTHO-HaTpHeBble H pexe PHLpOKapOouaTHO-HaTpHEBEIe | 
couleHble BOybI. Peskoe H3MeHeEHHe XHMHYECKOFO COCTaBa BOX pacCMaTPHBaeMBbIX 
OTJIOXKeHHH HaGOMaeTCA B }ORKHOM YaCTH MEXKTypeybsA, re ruqpoKapOouaTHo- 
HaTpHeBble BOJbI CMeCHAIOTCA CyYyJIb(PaTHO-HaTPHEBbIMH, CysIbcbaTHO-XJIOpHy- 
HO-HaTPHeBbIMH UM XJIOPHHO-HaTpHeBbIMH. CpeqH apTe3s3HaHCKHX BO CapMatT-|} 
CKHX H M9OTHYCCKHX OTOXKEHHH BbINeNeHO HECKOJbKO PHAPOXHMHYeCFKHX 30H | 
(puc. 1 B). | 

Kpome ropH30HTaJIbHOH THAPOXHMHYeCKOH 30HAIbHOCTH apTe3HaHCKHX BOL, 
B TIpeseax pacCMaTpHBaeMOH TeppHTOPHH Tak2%Ke ycTaHOBeHa BePpTHKaJibHaAd 
PHAPOXHMHYeCKaA 3O0HaIbHOCTb (puc. 2). 

B pacnpocrpaneHnu BbIeIeHHbIX HaMH THA POXMMHMYeCKHX 30H apTesHaHCKHX 
BO HaOrOaeTCA OnpeeteHHasdt 3akOHOMepHocTb. THapoxumMHyeckHe 30HbI 
CM€HAIOTCA B HallpaBJIeHHM C CeBepO-BOCTOKAa Ha lOro-3aNay, MO Mepe Mepexoga 
or maatpopmpl K IIpuyo6pymKcKomy nporu6y uM OT BepXHHX BOJOHOCHBIX ropH- 
30HTOB K HHKHHM. 

Comenble apTe3HaHCKHe BOJIbI H paCcOJIbl MEJIOBLIX H }OPCKHX OTOKeHHH, 
IPH 3HaYHTeIbHOM Hanope HX, B IOXKHIX KpaeBbIX 30Hax IIpuyoOpymxKcKoro 
npornOa u IIpuuepHomopckoli BNAaHHbI MMeIOT MeJVIeEHHOe BOCXONALee JBHIKe- 
une. I]ponukas mo TpellwHaM MecuaHHKOB, Mepresel H H3BeECTHAKOB, OHH CMe- 
IIMBaloTCcA C BOJAaMH CapMaTCKHX H M9OTHYeCKHX OTJIOXKeHHH, B CBASH C 4eM 
nocieqHwe Take CTaHOBATCA BbICOKOMHHepadH30BaHHbIMH. YKa3aHHOe o6- 
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OATEIbCTBO MO3BO.1N€T OObACHHTH pe3koe H3Me€HeHHe XHMHYeCKOrO COCTaBa 


B pe3yJbTaTe paccMOTpeHHA apTe3HaHCKMX BO CpefHero HM HMXKHErO MexKLy- 
eubs J[necrpa u IIpyra, Mbi mpHxouM kK BBIBOLY, 4TO B Npezenax IIpuzo6pymx- 
}ikoro mpornOa 4 KpaeBolt 30nBI Pycckoli nuaTdopMbl B KeMOpuiicKux, BepXHe- 
MJly PHUCKUX H }OPCKHX OTMOXMKEHHAX PaSBUTbI XJOPUHO-HATPHeEBbIe H XIOPUI- 
|O-HaTPHeBO-KaJIbUMeBbIe PaccovIbl. COMeHbIE XJIOPHAHO-HATPHEBbIe BOAbI MpH- 
pOueHbI K KeMOPHUCKUM OTJOXKEHHAM MlaT*OPMbI, a TaKxKe K MCJIOBLIM OTJO- 
KeHHAM KpaeBOl 30HbI MaTopMb! U OOsacTH [Ipu_o6pymxcxoro mporuoa. Tuz- 
h OKapOOHaTHO-CYb(PaTHO-HAaTPHEBbIe COMEHbIE BOLI PASBUTHI B BEPXHEMEJIOBbIX 
pTNOXKEHHAX UeHTPasbHOro paliona Mexyypeybsa. B IIpunpyre u B 102KHOM pait- 
pHe, B CapMaTCKHX H M3OTHYCCKNX OTIOKCHHAX, HAXOMATCA ruApoKapOonaTHO- 
l.arpuesie, cyIb(paTHO-rii{poKapOouaTHO-HaTpHeBble, CybctpaTHO-HaTpHeEBEIe, 
yabaTHO-XJIOPHAHO-HaTpHeBbIe H XJIOPHAHO-HaTpHeBble coueHbIe BOLI. B ce- 
ePHOM HM WeHTpPaIbHOM palionaX B CapMaTCKHX HM M93O0THUCCKHX OTMOMKeHHAX 
DA3BUTHI THA POKapOOHaTHO-KaJIbUMeBble, THAPOKapOonaTHO-cysb(paTHO-KaJIbIUHe- 
Bble H PMApOKapOOHaTHO-HaTPHEBHIe, IIPCHMYIULeCTBEHHO Tpecuble Bob. Ha ce- 
pepe Mexkjlypeuba, B Mpesletax y3Kol nosocb [I]pumnectpopbs, B KeMOpHlickux 
BePXHEMEJIOBLIX OOPa30BAaHHAX Tak?Ke HaXOJATCA Mpecuble rH1poKapOouaTuo- 
cy b@aTHO-KaJIbUWeBble H THAPOKapOoHaTHO-HaTpHeBble BOP. 


Moayasckui duanan Tlocrynus10 
Akajemunu Hayk CCCP 5 VI 1957 
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T. B. HOPO®EEBA u B. A. JIATILUOB 


HEKOTOPbIE HOBbIE JAHHbBIE O TEKTOHHKE 
4UY-CAPbICYHCKOM JENPECCHM 


(Tpedcmaeaeno axademuxom C. H. Mupouceoim 10 V 1957) 


Teonoruyeckoe crpoenve Uy-CappicylickoH MelpeccHH, BBHAY WMpoKOr¢ 
PaSBUTHA Ha 3HAUHTeMbHOH YaCTH 9TOH TeppHTOPHH Me3O-KaHHOSOHCKHX OTIC 
*KeHHH, MO CHX NOP MpomsomxKaeT OCTABAaTbCA MasIO U3BeECTHBIM. OrcyTcTBHe I 
HaCTOAMLerO BPeCMeHH JaHHbIX O T.1YOMHHOM ee CTPOCHHH CKa3aJlOCb Ha pa3s/M4y 
HbIX CX€MaX TCKTOHHKH 93TOFO pahoHa, B OMMHAKOBOH CTeMeHH HeAOCTATOUHO & 
paclundpoBbiBarollnx. y 

Tak, HaMpyMep, HM3BeCTHO, TO CeBepO-3alafqHadA YaCTb STOH TeppHTopHise 
(npumeratouleH kK Yay-Tay), Belmenaetca B. H. KpecToBHukKOBBIM B CaMOCTOS\ 
Tebuyt0 JDKe3ka3raHcKy!0 BMaquHy, HECMOTPA Ha TO, YTO OHA «PaCKPbITa» Hae 
3anaye B cTopony TypralckoH BnafMHbl, a Ha BOcTOKe H wore —K_ Ber-Ilaxh 
lana. Ha TexTtonuyeckoh kapte H. C. Ulatcxoro (#) ero Uytickaa cuHeksn3é 
OOHHMaeT He TONbKO Jenpeccuio Ber-[lax-Jlana, Ho H Mable JempeccHOHHble 
yuacTKH ceBepHOH H 3anafHOH OKpawH paccMaTpHBaemol TeppuTopun. Ic 
B. ®. Becnanopy ('), mempeccna Ber-Ilax-Jlana mw cMexKHbIe C HeIO BMaMHbi 
oOpa3yloT eMHHYy!0, Tak Ha3blBaemyto JDKe3ka3raHCKy!o MpOBHHUHO. Bce 3th 
CX€MbI, MO-CYLLeCTBY, H€ PaCKPbIBalOT MPHPOb!I OTPOMHOH TeppHTOPHH 3anaHon 
yacTH Bet-Ilax-Jlana, no cBoeMy MOJIO2%KeHHIO MW TEKTOHHYECKOM XapakTepHcTuKel 
Ha3bIBaemMOH HamMH Uy-Cappicyckou pempeccueit. . 

Uy-Cappicylickasd Jempeccua, rye MbI mpopogzus B 1954—1955 rr. reono* 
ruyeckve MW reodusvyecKkWe HCCJIeOBaHHA, MpescTaBaseT coOol Gonbputuxs 
pasmepos (300 x 250 km) MexropHyt0 BNagquHy, OOpamMmenHe KOTOPOH He BES 
MpocexKHBaeTCA Ha JHEBHOM MOBepXHOCTH. BHeWIHHMH KOHTYpaMH Jlempeccny 
ABJIAIOTCA rOpHble xpeOrb! Ber-Ilax-Tay Ha BocroKe, Yay-Tay Ha cepepo-3anaye 
uw Kapa-Tay na wro-sanaye. Ha cepepe, 3anaye mu tore, NO JaHHbIM reccbu3snue-| 
CKHX HaOJIOJeHHH, CyLLeCTBYIOT NOAHATHA, CKPbITHIe NOL M1alllOM Me30-KaliHo3oli- | 
CKHX OTMO%*KeHHH. Topnple coopyxkeHHa, OOpaMAtollHe Jenpeccuio, cO*KeHbI 
MpOTepO3sOHCKHMH OOpa3s0BaHHAMH, OKAaliMJICHHbIMH HH KHeNAIeO30HCKHM KOM- 
mlekcom nopog. Ilo 6opram u B WeHTpaJIbHOH YaCTH JeMpeccuu pasBHTbI cpeqHe-| 
HM BepXileMaleO3OHCKHe OTJIOXKCHHA, YAaCTO MepeKPbITbIe Me30-KalHO30lHCKHMH 
ocayKaMH. 

Kak floka3aIMv JaHHble rpaBupasBegku (B. A. Jlanmos), Tepputopusa Uy- 
CappicylickoH enpeccuu XapakKTepusyerca PpernoOHaJbHOli MHHUMAaJIbHOL 30HOR. 
HM YeTKO BbIMeAeTCA NO XapakTepy aHOMasIbHOrO Noma. B MepHqHOHAabHOM | 
HampaBJIeHHH NenpecchA NoApasqeAeTCA Ha Ba MOUTH PaBHbIX empeccHOHHbIX 
pavona NorpeOeHHbIM MOQ Me30-KaliHOsOlicKHMH OTJIOXKCHHAMH NOAHATHEM. 
OTH paioubl, B CBOIO OYepegb, PacueHAIOTCA Ha rpynny Oomee MeNKHX BNaqUH. 
Yka3aHHOoe BbILWe NOAHATHe XOpOWO MpocmexuBaeTca Ha rpaBHMeTpuyeckok 
KapTe PperHOHaJIbHbIM MaKCHMYMOM. XapaKTepHCTHKa aHOMasH CHJIbI TAKECTH, 
conocTaBJleHHaxd C 9THMM xe NapaMeTpamMM reoslorMyecKorO pa3pe3a paliona, 
HaeT BO3MO%KHOCTh HCTOJKOBaTb €FO JIHMIWb KaK NMorpyxXeHHoe KaeqoHcKoe 
ckslanuaToe coopyxenne. Tlocneqnee o6naqaeT o6uyuM ANA Kanenqouuy Len- 
TpabHoro Kasaxcrana ceBepo-3allaqHbIM MpocTHpaHHem. 

Ha 3anayze co croponst Yay-Tay u Kapa-Tay jenpeccus orpanuuena 6omee 
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IDYTEIMH YCTyMaMu (KpyTble yrvibl Nayenusa, rycTOTa H30aHOMAaI CHJIbI TAXKECTH), 
eM Ha BOCTOKe, co cTopoubl Ber-[lax-Tay. Cyaa mo xapakTepHcTuKe H30aHOMasl, 
0b BOCTOUHOrO OopTa toxKHOrO Norpyxenun Yuay-Tay cuelyer pa3siuyuatb 
IOYNHDIH + pa3spbiB. 
_ Vsyyenne oxpyxKatoulux Jenmpeccuto ropHblx coopyxXeHH Mo3BOmAeT cCUH- 
ATb 3apO%KeHHE BMaNHHbI He MO3Hee HM KHelaleO3OHCKOrO BpemeHH. B ne- 
ON, OfpaHHy¥eHHbIM HWKHeEH HM BepXHeli rpaHHaMM Nawleo30a, Mpoucxo_Uso0 
ycCKaHue 3TOH TeEppHTOPHH, MpHBeAlIee K HAKOMJICHHIO MOLLHbIX TOJIUL OCaou- 
pix OTJIO*KeHHH (NpHOH2KeHHO NpeBbiitarouH x 20 000 m). Meramopdusm u AucI0- 
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fallHA STHX MOPON B WeHTPaMbHbIX YaCTAX eNpeccuH BbIPAaxKeHbl NOBOAbHO 
wiado. 

BospacT CTpyKTypHbIX (opM BTOpOro NopsARKa cleLyeT CUMTaTb cpesHe- 
fepXHeriaeosolicKum. Hudbdepeniupopanuble BNaqMHbI BTOporo nopsAAKa upes- 
Tabs A107 co6oh, MO rpaBAMeTPpHYeCKHM JaHHbIM, MO3AM4HYIO KapTHHY JIOKaJIb- 
iibIX MHHHMYMOB, K OOPTOBbIM 4aCTAM KOTOPbIX, MO HaGJIOZeCHHAM Ha JHeBHON 
toBepXHOCTH, IIpHypoOvenbl JHanHpoBble cTpykTypbl (Capbicylckue). 

Ha OCHOBaHHH MMeIOMecA XapaKTePHCTHKH paspesa palioHa H OOuero Treo- 
MOPHMECKOTO CTPOCHHA ero, Mocse pacCMOTPeHHA BCX BOSMOYKHBIX BapHaHTOB 
MiCTONKOBaHHA YKa3aHHbIX MHHHMYMOB (rpaHHTHble HHTPy3HH, KapcTbl UH ip.) 
S03MOXKHO JOMYCTHTb, YTO OKA buble MAHHMYMBI OTBeYAIOT COJIAHBIM KYTIOUIAM. 
O3pacT 3THX KYNOJIOB WaTHpyeTca Kak cpeqHe-BepxXHenaeosolcKHH. [Tporecc 
DOPMHPOBaHHA COJAHDIX KYMOJIOB, BO3MOXKHO, MpOMOMKaICA H B Me30-KaHHO- 
POUCKOe BPeMA, TaK KaK B 30HAX JIOKAJIbHbIX MHHHMYMOB HaGJIOAaloTcs Hapylie- 
WA B TPCTHUHbIX OTJOXKeHHAX. 
| Jlocrynubie K ‘Ha6moJeHuIO repilMHcKHe cTpyKTypp! Uy-Cappicylickon Je- 
‘IPECCHH B OCHOBHOM PacM0J102%KeHbI B BOCTOUHOH MpHOOpTOBOH 4aCTH ee, Ha 3anan- 
HOM HM tOro-3amaqHOM norpyxeuuu Ber-Ilax-Tay uw B MeHbIeH cTeleHH — Ha 
FOXKHOM norpyxenuu Yuay-Tay. B crpoenuu 3THX CTPyKTYp NPHHMMAIOT yyacTHe 
eBOHCKHeE HM KAMCHHOYTOJIbHbIe OTOXKeHHA. 

Kak mpaBusio, B mpezenax Uy-Cappicylickoh JenpeccuH mpocTupaHHua rep- 

MHU]| HaXOJATCA MO yrvioM, HHOra 3HaYHTEJIbHbIM, K OCHOBHOMY HalipaBJIeHHto 
POCTHPpaHHA KaJIeMOHCKHX HM MOKaMeOHCKUX cTpyKTyp. JIMuIb B eHHHUHIX 
ietyganx (AKcopckad MyuIbya, Mywbabt Yay-Tay) mpocrupanuaA Kaneqouuy 
M repuHHH copnayawT. Ho B esoM As paccMaTpHBaeMOM TeppHTOPHU HeJIb3A 
TOBOPHTb O PerHOHaJIbHOM 3HaveHHH «OOTeKaeMOCTH», XapaKTepHOH MIA Oowee 
ceBepHbIxX paHouos [leutpambuoro Ka3axctaHa. BecbMa BO3MOXKHO, YTO HallpaB- 
JI€HHA MpOCTHpaHU TepUMHCKHX CTPyKTyp OOYCJIOBeHbI HanpaBseHHeM [peB- 
|HHX pa3JIOMOB H IvIbIOOBOM TeKTOHHKOH JOJeBOHCKOrO BPpeMeHH. 


Beecoro3Hblli HedbTAHOW HayuHO-HCCIeqOBaTeIbCKHH Tloctynusto 
reoJloropasBeXOuHbl WHCTHTYT 9 V 1957 


HWUTHUPOBAHHAS JIMNTEPATYPA 
1B. ©. Becnasos, Bonpocst reonorua Asnn, 1, Wag. AH CCCP, 1954. 


*H.C. WateKua, Textonnueckaa Kkapta CCCP, InapHoe ynpasmenve reojesHu ¥ Kap- 
torpapuu, M3q. AH CCCP, 1953. 
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Jloknayn AkayqeMuuM HaykK CccP. 
1958. Tom 118, Ne 4 


rEOJIOFHs 


B. Ml. KYLWEB 


O PETHOHAJIBHOM PACIMPOCTPAHEHHH HW B3AHMOCBA3HK 
HEKOTOPbIX FA3SOBbIX MH HE®TAHbIX CKONJIEHHA 


(IIpedcmaeaeno axademuxom C. H. Mupoxoseim 26 VI 1957) 


Avasu3 paciipocTpaHeHHa OCHOBHBIX CKOIWIeHHH rasa M HerH B MHOMLeCHOBBL 
ocalKax oO6jacTeli ra30-HedTeHaKONIeHHA, YKa3aHHbIX B Tad. 1, H HeEKOTOPBI # 
MasleOrnApOOrvyeckHe JaHHble MOSBOJIAIOT, MO HallieMy MHeHHIO, HaMeTHTb np 
YHHY, OOYCJIOBHBLIyIO 93TO paclpocTpaHeHue. 

CkonieHHa HepTH B CapMaTCKHX OTJO2%KeHHAX PaCCMaTPHBAIOTCA HaMM Kall 
BOSHHKIMUHE B pesyubTaTe ee MUFpallMv B CapMaT H3 Oovlee ApeBHUX OTMOXKeHHH 

Ha Ky6anu umeetcsa pag 3amel 

Ta6auna 1 «eH He*TH BCapMaTe, KOTOpbIi” 

HecOrlacHO TepeKpbiBaeT He} 
TeHOCHbIe OCaqKH MHOleHa FE 


BospacT OTJ0%KeHHH 
O6macTb ra30- Hu HedtTe- 


uoKpak- a4: NMaleorena, a Takxke 3anexu 

4 = capMa 1) 

See cnopnod ; KOHTaKTUpylollve C HHMM MIC 
paspbIBaM B \uallM pOBBIX CKJaq 


TpeAkaspKkKascKkuii NpeAropupk nporu6 Kax, B Mynutenuu u OnTenury 
oe es (PyMbIHH#) U3BeCTHbI 3aeKre 
= edt 
ener oe | fooee | Herb, ras HeTH B CapMaTe B aHTHKJIHHa: 
Cespepo-Boctounaw OKpauHa IlpuuepHo- JAX, OCMORKHCHHBIX PaspEIBAaMH | 
MOpCKOH BNaQHHb HW B uamMposoli cKlayKe. Ha- ; 


IIpHasopckant | ms | Fas OmroaeTca NpHYypOueHHOCTE 
Monfapekas Renpeccua CKOMIeHHH HepTu kK TlecKaM,| 
MongascKaa — ras necyaHHkaM H KOHTJIOMepaTaMmy 
MpeaKkapnatckuii npexropupl nporn6é pHOpexHoro NPOHCXOAKTEHMA, fi 

‘ a Take IpHcyTcTBHe HedrTu BI 
YKpaHHCKas (BHeEWHAA 30HAa i 
Preaek ey ra3 ras CapMaTe, TPaHCrpeCCHBHO 3a-8 
YHTeHO-OvTencKan (10OxKHAA \ 
BeTBb Mporn6a, Pympinua) He@Tb Heth, ra3 JI€ratouleM Ha He(TeHOCHBIX, 
TpaHucHJbBaHCKAA MexropHaagr BNaRkuHuHa ince reJIbBeTa. a 
TpaHcusibBancKan (Pympinua) ras ras OKPaKCKO - KaparaHckuel 


(TOpToncKHe) H capmMaTcKHe 
OCaNKH OTJaraJHcb B OMpecHaB-\) 
IMxca Oaccelinax (°, ‘, *), IpHyem OcoOeHHO cHIbHOe ONpecHeHHe UcHbITaIH ' 
OacceHHbl CapMaTCKOrO BDpemeHH. 
B paccmMaTpHBaeMbIX HaMH OOJlacTAX ras0HetbreHakoNMeHNA HaMmeuaerca } 
OlnpeeseHHad 3AKOHOMEPHOCTh B pacpeseeHHH Ta3OBbIX WH HeTAHIX CKOMIe- | 
Hu. Vasopble CKOMMeHHA B YOKPaKCKO-KaparaHCKUXx (TOPTOHCKHX) COAX cBa- | 
3aHbl C TEMH H3 HUX, KOTOPble OTJIOXKHHCb B CHJIbHO OMPeCHeEHHBIX YacTAX 6ac- | 
ceHHoB B Ykpanuckom IIpexkapnatbe nu Tpancnabpanuu. 
Heranble CKoOMIeHHA HaGJOJaloTCH B COAX, OTMOXKUBIMXCA B Goee cO- | 
JICHOBOAHOK cpefe B IIpeqkapkasbe, B Myntenuu u Ontenun (Pymprnna). | 
Mist CapMaTCKHX OCaKOB, OTJOXKUBUIAXCA B CHJIbHO OMpecHeHHBIX Oacceltnax, | 
XapaKTepHO IWHpOKOe pasBHTHe TasOBbIX CKONMeHHH. II]pucyrcrBue 3anexell 
HepTH B CapMaTe B 3anaqHoM IIpeqKaBKa3be, a TaKxKe B Myuteuun uv Ontenun, 
BePpOATHEE BCero, OO13aHO MUTpallH HeTH B CaPMATCKHe KOMEKTOPhI U3 Goviee- 
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|]PEBHUX OTNOXKeHHH, XOTA M HE HCKJIOYEHO, HO MeHee BePOATHO, YTO Hedpraubie 
{KOIICHHA MpHypOueHbl K OCaKaM, OTJIOXKMBIIMMCA Ha He yuaCTKOB CapMaT- 
IKUX OacceHHoB, OOaaBLUIHX OTHOCHTeIbHO MOBbILIeHHOM COJICHOCTbIO. 
HameveHHy!0 3aKOHOMePHOCTb B paclIpocTpaHeHHH Ta30BbIX M He*raHbix 
IKOIJICHHH Mbl CKJIOHHbI OOBACHHTb CJIeELYIOULHM OO6pa3om. 

Tloyapviatolllee YHMCIO H3BeCTHBIX CKOMIeHHH HeTH CBA3aHO C OCaKaMH MOp- 
KUX GacceliHos (*, °). MmMerorca ykasaHuA O MpHCyTCTBHH HepTAHbIX 3alexeli B 
KOHTHHEHTAJIbHbIX MPeCHOBOAHBIX OTMIO*KeHHAX B Monromuu, Kurae, Taxucta- 
e, KonymOun. Ognako cyliectByeT yOexkJeHHe, UTO 3TH 3a1exKH reHeTHYeCKH 
He CBASAHbl C TOJMaMH MpecHOoBoZHbIx mopo (3, 1,1), 

B mporeccax Hetreo6pa30BaHHA BaxXKHeHLUIYIO POb UPpalOT OKHCJIMTebHO- 
BOCCTAHOBHTEVIbHbIe YCIOBHA Cpe! (*). BecbMa CylleCTBeHHO OTCYTCTBHE OKHCuIe- 
MA WIM MAHHMAJIbHOe OKMCJIeHHe OpraHHyecKHX BelleCTB JO TOFO, KaK MpOAyKTbI 
HX pacliayqa monayyT B ocafoK. Ecu kK 3TOMY BpeMeHH OUTYMBI OyAyT B TO HIK 
HOH Mepe OKHCJICHbI, TO MpeBpallleHHe HX B CTOPOHY He*PTH MeHee BepOATHO, 
eM B CJlyuae, KOrla HCXOMHOe OpraHHyecKoe BelleCTBO BOCCTAHaBJIMBaeTCA 
c camMoro Hau¥ala mpeoOpasopanua (?). 

ComeHoBoyHad cpeya, KaK H3BeCTHO, Oomee OaronpuATHa, YeM MpecHOBO- 
HaxA, B OTHOUICHHH MeHblJero OKHCJICHHA HM MUHepadH3alluH OpraHHyeckoro 
pettlecTBa (*,1*). Kpome Toro, BO3MO2KHO, YTO COJIeBOL COCTaB COCHOBOAHOH CpebI 
MMECT 3HaUeHHe PeareHTa IPH pa3slOKeHHH OpraHHyecKHX BeILeCTB HU KaTaJH3a- 
Topa MpH mpoteccax Hedreocdpa3opanna (8). 

OnpecHeHHble OacceHHbl OTIM4YAIOTCA OT COJIEHOBORHBIX KaK CBOMMH PHuJpo- 
OMONOrHYeCKHMH OCOOeHHOCTAMH, TaK H Oowlee WHPOKHM pacmpocTpaHeHHem 
NOKHCJIMTEIbHOrO pexKHMa B BOAHOH cpese  B OCaNKe, OobUWeH MHHepamM3aluent 
jucxoguoro OpraHH4ecKOro BeUIeCTBA, NOBbILICHHOH OKHCJIHTCJIbHOCTbIO MposyK- 
ie pacnaya noculeqHero B OCajKe H T. J., TO ECTb YCJIOBHAMH, MaJIO OlarompusaT- 
HbIMH Id HecdbTrecOpa30BaHHaA. 
|  TaKkuM o6pa30m, eCJIH B OCaKaxX COJICHOBOJHBIX (COJIOHOBATOBOXHEIX) 6ac- 
CeHHOB MpOAyuupyercaA He*pTb, TO B OCaKaX CHJIbHO OMpeCHeHHbIX (MpeCHOBO- 
|HbIX) 6acceHHOB OyeT reHepHPOBATLCA TOJIbKO ra3, B OCHOBHOM MeTAH, YTO T10- 
ICTOAHHO HW HaOwrofaetca B mpupore. IIpu yacTH4uHOM OMpecHeHHH HH OCOOHe- 
iHuu OacceliHa B HEM MOrYT CeJIeKTHBHO MpoTeKaTb polleccbl HecbreoOpa3s0BaHuA 
iM ra3s000pa30BaHHa. 


Tlocrynuao 
26 VI 1957 


HUTHPOBAHHAS JIATEPATYPA 


1G, HW. Anekcekt uu k, Hed. xos., No 12 (1946), 2 B. B. BeGep, Coopx: 
er ontnenie H MpeoOpasoBpaHve OpraHwyuecKoro BelllecTBa B COBPeMeCHHEIX MOPCKHX ocaykaXx, 
1956. #%0O. C. Baaos, Tp. Copem. no TeKTOHMKe aJIbnulCKOH PeOCHHKJIMHAaIbHOH O6MacTH 
ora CCCP, 1956. 4H. M. Ty6x«wuu, Yuenne o neptu, 1932. 5 JI A. Tyasaesa, 
Cos. reom., c6opH. 47 (1955). © B. Tl. Kuxuexuko, Broaa. MOHT, org. reon., 27(2) 
(1952), *H. P. JlanhxeucKuUH, Tp. Hay4uHo-reom. coBelll. To HeTH, o30KepHTy 
M ropiouum ra3zam YxpCCP, 1949. 8 II. HW. Jl y uuu, K sonpocy o HanpapmenHoctH pas- 
BUTHA yYeHHA O MOPCKHX ocayKax, 1954. ® C. H. Mupouxos, M3p. AH CCCP, cep. reon., 
ome (1904) 22 Wes. Oll'siom)  E.eS. Pili tolidy” Bull Am Ass Petrol Geol” 
Ne 11 (1941) (Discussion). %44#C. H. Pan, Bull. Am. Ass. Petrol. Geol., Ne 8 (1954). 
RY, JI. Cragquuxkos, Ilpoucxomgenue yruen u nedpru, 1931. 
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Jlorxanp Akayemuu Hayk COC EPR 
4958. Tom 118, Ne 4 


JI. W. CAJION, B. K. POJIOBEHOK, A. A. KMJIKOB u E. A. WIAJIEK 


O BOSPACTE MOCJIEQHEH TEOCHHKJINHAJIBHOU 
CKJIAQMYUATOCTH B BAMKAJIbBCKOM HAFOPbE 


(IIpedcmaeaeno axademuxom A. A. Iloakanoeoim 19 VI 1957) 


B npegenax BatikambcKoro Haropbsl CaMble MOJIOMbIe Mocse cpeqHero KeMOpu 
OTJIOMKCHHA OTHOCATCA Ke K M@30-KaHHO30N0 H MpeCTaBJelibl MOUTH HEAHCJONHD 
POBaHHbIMH KOHTHHeHTAJIbHBIMH TOMULAaMH. MMeHHoO mosTOMy O BO3spacTe MOf) 
culeqHeH CKaquaTOCTH PeEOCHHKJIMHaIbHOro THMa CYULECTBYIOT pa3JIHYHble TOUK 
3peHusa. Ogun uccmegopatenn (1,") OTHOCATSTY CKJIaq4aTOCTb K KOHLLY MpoTepow 
30H WIM K HHKHeMy KeMOpuio (6alKasIbcKaaA CKNaquatocTb H. C. UlatcKoro)iit 
pyrue (°) — kK KOHUy cuslypa. CyulecTBoBa/lo H Ceuac HHOrJa BbICKa3bIBaeT BS: 
CA mpeycTaBsleHHe, cormacHo KoTOpoMy BaiikasbcKoe Haropbe OTHOCHTCA K Tal, 
Ha3bIBaeMOMY [[peBHeMy TeMeHH A3HH, KOTOPOe ObIIO OKOHYATEIbHO COpMUpO, 
BaHO elle B JOKeMOpHH. OaHaKO Nocwe OTKPLITHA B Pl yOHHE HarOpbsA AUCOUH 
POBaHHbIX MOPCKHX OTJOXKeHHH KeMOPHA 9Ta HeA WOJKHA ObITb COBEPLIEHH( 
ocTaBuieHa. MueHve 06 OKOHYAHHH PeOCHHKJIMHAJIbHOrO PexKHMa B CHJ1Ype TAKK 
NoTepsAJIO OCHOBaHHe, Nocle TOrO Kak OblJIa JOKa3aHa OWIMOOUHOCTH BbITeeHHs 
B Haropbe CHJIypHHCKHX OTMO*KeHHH (4). Bolo TakxKe yCTaHOBJIeHO, YTO Nameo ff 
30HCKHe OTIO2KeHHA B HarOpbe MpeACTABJCHbI TOKO HHKHE- H CpeqHeKemMOpuni 
CKMMH OCa{KaMH, XapaKTePpH3YIOWHMH COOOH 3aBepllaloulMe 3Talbl pasBHTHss 
reocHHKJIMHald. B MX cOcTaBe CYUeCTBEHHY!0 POJIb HrpaloT MCaMMUTOBbIe 1B 
ncePHTOBbIe MOPOAb, HHOra KPaCHOLBeTHbIe, a TAKXKE JOJIOMUTbI HW H3BeECTHAKH A 
Bmecte c TeM 9TH OTJIOXKCHHA OTHYAIOTCA OOMbIUIO, HO CHJIbHO H3MeCHUMBOL( 
MoULHocTbIO (10 10,4 KM), HHTeEHCHBHOH CKsaquaTOCTbIO; KPOMe TOrO, OHH poy 
PBaHbI Mosyac KPYNHbIMA HHTPy3HAMH [PaHHTOHAOB H WeOUHbIX MOpo,. 

OjHuM u3 aBTopos (*) 6blI0 BbICKa3SaHO MpeANOMOXeHHe, COraCHO KOTOPOMY 
OKOHYaHHe TeOCHHKJIHHAaIbHOrO pa3BHTHA B HarOpbe MPOH3OWNWIO Ha rpaHHlle 
cpequero WH BepxXHero KeMOpua. OcHOBaHHeM JWIA STOFO BbIBOJa MOC Ty KHAMy 
WaHHble O HeCOracHOM HaJleraHHH BePXHeJICHCKOH CBHTbI BepXHero KeMOpuatl 
Ha KapOOHAaTHYlO TOJIULY HH2KHerO KeMOpHA B Palionax CuOupcKoii maatdbopMpt, 
mpumekaulu4x kK BalikasibcKOMy Haropbw. 

Hosple ucceqOBaHuA, MPOBeeHHbIe ABTOPaMH Ha OKPaHHe HaropbsA, M03BO- 
JMJIM Ooee yOeAHTebHO OGOCHOBATh 3TO MpeACTABJICHHE H BLIABUTb HeKOTOpbIe 
OCOOeHHOCTH Pa3BHTHA paCCMaTPHBaeMOit TeppHTOpHH Ha py6exke 20KemOpuay 
H Maleo3ox. ; 

IIpexye Bcero ycranoBmeHo, uTo B IlatomcKom Haropbe HHKHEKeMOpHickKHe | 
OTIO*KEHNA 3aleraioT Oe3 Kakoro-1H60 yrmoBoro HecoriacHs, HO C MpH3Hakamnu | 
Pa3MbIBa, Ha OYEHb MOL{HOK TOME (JO 9,5 KM) MO3QHErO MpoTepo3s0a HU CMATHIS 
BMECTe C NOCM€AHEH B MHEHHbIe CKaKu, OOpasyA CUI CTPYKTYPHbIH apyc. s 
B IIpu6aiikanbe # B toxKHOM uactu CeBepo-BalikampcKoro HarOpbA COOTHO-}} 
ICHHA MK Ly NO3THAM JOKeMOpHeM WH KeMOpHeM HHbIe: Ha AX PpaHule oTMeyaer-* 
CA YIIOBOe HecorlachHe, MOCTeMeHHO YMeHbillarouleecA K CeBepy, MpHyemM u3 i 
pa3pe3a BeEpXHero MPOTePO30A BCeACTBHe Pa3MbIBAa BbiNaaloT Be BEP XHHECBUTHI, | 
oOuleH MouHocThIO 0 2000 m. KpynHeliliee yriopoe HecormacHe OTMeuaeTCA H BO 
BHYTPeCHHHX pakonax BatikampeKoh ropHol O6acTH, rye HW 2KHEKeMOpHHcKHe \ 
OCaNKH JIeKAT Ha PasHbIX KOMIMVI€KCaX JOKeEMOPHA, BIVIOTb NO apxes (*). Takum , 
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pa30M, CKJlaquaTOCTb, KOTOPad MpOABHaCb Ha rpaHulle MpoTepo30a H KeM- 
DMA, XOTA HM Oba 3HaUHTeIbHOM, HO He HMesla MOBCeMecTHOrO pacmpocTpaHe- 
Aa. 

SaMeTHO OOJlee HHTEHCHBHO OblIM MPOABeHbI [BHXKeCHHA BHYTPH KeMOpuA, 
TMeYaeMble HeCOrlacHeM M@XKY BepxXOeHCKOH cBHTOH Cm; u KapOoHaTHOH 
baujeli Cm1. Kak usBecTHo, BepxomencKas cButa B IIpusencKkom paiione mar- 
HOPMbI IpecraBseHa YepeOBaHWeEM KPaCHOUBETHbIX WJM TeCTPOMBeTHbIX Tle- 
HaHHKOB, MepredeH, TIMHMCTEIX CaHIeB, JOOMMTOB M M3BeCTHAKOB. B nopo- 
#i2X wacTo BeTpeyalorcs Ce Nb) pAOU, TpeluHH ycbIxaHHa, JIMH3bI rumca HM MIHMTO- 
Hopiposet 0 KaMeHHOH CoM. HasleraHve KpaCHOUBeTHBIX, CYILeCTBCHHO KOHTH- 
HCHTAJIbHbIX HW JIaryHHbIX OTJOMKeHHK Ha THMMYHO MOPCKHe KapOoHaTHble OcaKH 
jeHCKOrO Apyca, C BbINaeHHeM H3 pa3spe3sa OTMOXReHMH BepXHeH YaCTH HHK- 
ero OTJela (AMrMHCKMH Apyc) HW Bcero cpeqHero OTJea KeMOpHA, HECOMHEHHO 
Ka3bIBaeT Ha KPyIHble HSMCHCHHA KaK B Mpefemax MaTPOpMbI, Tak HM B MpH- 
} eal x YaCTAX TCOCHHKJIMHAIM, Te JOUKHbI ObLIH BOSHHKHYTb NORHATHA, 
|My2XHBUIMe HCTOYHMKOM TeppHrenHoro MaTepHasa. O cyllecTBOBaHHH KOHTH- 
KeHTANDHBIX YCOBHit M TuIyOOKOM pa3MbIBe Tepe OTJIOMKeHHEM BePXOJICHCKOH 
HBUTbI CBUCTeIbCTBYeT TakxKe HaWuHe NOX OasayibHbIMH CJIOAMHM MOCJeqHeH 
koppi BbIBeETPHBaHHA Ha JICEHCKHX U3BecTHAKaXx (5%), 

_ YrloBoe Hecorviacve Mexay Cm; 4 Cm, y2xe JaBHO Mpesnosarasqocb MHOrHMH 
uccmeyopatenamu (811), ofHakO JO MocweqHero BpeMeHH ero He ylaslocb HeNo- 
PeACTBeEHHO HaOofaTb. BnepBble OHO ObIIO KOHCTaTHPOBaHO OHM H3 aB- 
topos (E. A. Ianex) 8 o6naxenuu mpasoro Gepera p. Uau, B 3—4 Km Bbpllle 
/eTbaA p. JIlumnen. 3yecb, B OOpEIBe BLICOTOH 10 25 M, BUAHO HaJleraHue movoro- 
“KafuaTbIX KPaCHOUBeTOB BePpXOJICHCKOH CBHTbI Ha MOBePXHOCTb pa3MbIBa 
CHJIbHO JIMCJIOWMpOBaHHbIX UYePHbIX OHTYMHMHO3HbIX H3BECTHAKOB THHOBCKOHM 
°BUTbI aJlqaHckoro apyca Cm. Ba3asibHbIM rOpH30HTOM BepXOJIeEHCKOH CBUTHI 
FBJIAeTCA MeCuaHOMepresIbHad MOpOfa Cc OOJOMKAaMH M3BeECTHAKOB, Ha KOTOPOL 
m@KaT MepresIM Cc MpocioaMH JomomMUTOB. Ha KouTaKTe mopoxbl Cm, mMayator 
Ha IOB 140°; 70°, a Bepxomenckol caput! — C3 330°| 30°. 

Oco6o0e 3Ha¥eHHe HMeIOT HOBbIe JaHHble O COCTaBe BepXOJIeCHCKOH CBHTbI 
wBOJIM3H OKpaHHbl HaropbaA. Haliumu uccJIeqOBaHHAMM YCTaHOBJIeHO, 4YTO BAOVIb 
Ipanauoro Kpaav HaropbsA B Momoce WHpHHon 40—50 km Ha MpoTaxenHu Oovlee 
20 km oT Bepxopbes p. M. Uynu ua ceBepe Jo Bepxopbes p. JI. Kupeuru Ha 
kore, BePXOJICHCKaA CBUTa CJIOKeHA TIAaBHbIM OOpa30M MeCuaHHKO-KOHTVIOMepa- 
TOBbIMH OTJIOXKeHHAMM, KOTOPble ClaraloT pA, KPYMHbIX CHHKJIMHAaeH, BbIe- 
VIAIOUIUXCAH B pembede B Be rpaq (xp. ABepuuesa, CypnHuckuh, Tynuunt, 
IBopolt u ap.). B ocHoBaHHu CBUTHI OObIMHO 3asleraloT MaJIOMOLHbIe H3BECTHAKO- 


IDbIX TOHKOCJIOHCTbIX MeCUaHHCTbIX H3BECTHAKOB, MeprewieH H JOJIOMHTOB, BBep- 
Ixy C MpOcsOAMH U3BeCTKOBHCTHIX NecuaHHKoB. Ha 9TO CyulecTBeHHO KapOo- 
lHaTHOH mauKe, MOULHOCTb KOTOpOHM JocTHraeT 215 M, cormacHO JIexKHT OYeHb 
IMouLHand Toma (Gomee 1000 M) MaIMHOBO-KpaCHbIX CpeHe-KPYMHO3epHHCTHIX, 
IPpyOOCJIOHCTEIX HJIM KOCOCJIONCTHIX TMeCYaHUKOB, MepeXoAAMX B TpaBe/MTbI 
IM KOHTIOMepaTHI, OObI4HO MeuKOraseuHble. [lecuaHHkH MpeHMYLULeCTBeHHO KBap- 
eBLIC HJIH OJIMTOMHMKTOBbIC; KPyMHble OOJIOMKH, a TaK?Ke TaJIbKH B KOHTIOMe- 
\paTax, MOUTH HalleO COCTOAT M3 *eb3HTOB, NOPPupoB u UX Ty@os, T. e. MOpoy 
MpoTepo30A, KOTOPbIMM CIOX%KeHbI KpaeBble XpeOTH! Haropba baikapcKuli U 
AKMTKaHcKHh. 

| Tlo nanpapmenuio K 3anmayy wi, HHave TOBOPA, K BHYTPeHHeH YacTH M1aT- 
(@OPMBI OTOXKCHHA BEPXOJICHCKOM CBUTHI HCMbITHIBAIOT YMCHbINeHHE MOLLHOCT- 
(no 400—200 m),a TaKxke BeJIHUHHBI OOOMOUHOrO MaTepHasla, H BUX cocTaBe 
HaqHHaloT MpeoOsalaTb KapOouaTuble noposbl. Tam xe Ha HHX COBePLIeHHO 
coracHoO HasleraioT MOPCKHe oOCaqKH YCTb-KYTCKOM CBHTbI HW»KHETO OpJO- 
BuKa. Tako Ke XapakTep H3Me€HCHUA HMeeT MECTO HM B 102%KHOM H B C€BEPHOM 
HanpaBseHHAX OT paccmMaTpHBaemoi nomocbl. Hecormacue xe Mexay Cm, H 
Cm, XOTA HM YMeHbllaeTcH B BeIMYHHeE, HO MOBCIOAY MpOABeHO WOCTATOUHO 
YeTKO. 
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TakuM O6pas0M, C NOJHbIM OCHOBaHHeEM MOXKHO FOBOPUTb O IIpn6anKkanelk 
CKOM epeqoBoM mporv6e BepXHeKeMOPHHCKOTO BPpeMeHH, B KOTOPOM HakallWihy 
BaJIHCb CBOeOOpasHble KPaCHOWBeTHble MOJAaCCOBbIe OTJIO2ZKCHHA. Bo3HHKHOBE 
He 9TUX TOJILUL JOJI2KHO ObIJIO COBMACTb C KPYNHbIMM TEKTOHHYCCKUMH ABH 2KEHH AM) 
B Wpegetax BalikambcKoro HaropbA. OTH DBUKeEHHA WaTHpPylOTCH HecormacHeny 
Mexkiy Cm, H Cms, HO c yyeTOM JaHHbIX NO reoJIOTHH BHYTPeCHHUX paliouol}i 
HaropbsA, Tye cpewnekeMOpHiickve OTJOXeHHA Y4AaCTBYIOT B CK 1aquaTocrif 
COBMeCTHO C HH2KHeKeMOPHUCKHMH, MOXKHO YTOUHUTbh BpeMA CKJafquaTOcTH HH 
TepBaJioM Mexkay Cm, H Cm,. Ho, ovepugHo, TeKTOHMYeCKan (basa He Obl: 
CTOJIb OrpaHvueHHow Bo Bpemenu. Muorve UcciefoBaTeyiH, B YaCTHOCTI§ 
Il. B. Hanupxun (12), noararor, YTO BOSpacT CKJasuaTocTH Oosee TOUHO OMperes 
JIAeTCAH HE TO HeCOrmacHio, a MO BPeMeHH BOSHHKHOBCHHA KOHTJIOMepaTOB NOLF 
Homu. K raxoro THNa OOpas0BaHHAM Kak pa3 JlOJLKHbI ObITb OTHECeHbI OTIO 
XKCHHA BePXOJICHCKOH CBHTbI Mepesoporo mporu6a. Ilo-Buyqumomy, ck1alko 
oOpaso0BaHue, HavaBLIMCb Nocle cpeqHeroO KeEMOPHA, MpOMON2KaOChb HB BePX}e, 
HeM KeMOpHH, O YeM, B UaACTHOCTH, CBUJeTeIbCTBYeT CaOaH CKIaqyaTOCTb Bep: 
XOJICHCKOH CBUTbI. OKoHuaHHe JBHXxKeHHH (uKcHpyeTCA KPYNHOH MOPCKOL 
TpaHcrpeccHeli B HHKHeEM OPJOBHKe. 


Bcecoro3Hblli HayuHO-HCceqOBaTeJIbCKH Tlocrynuno 
reoMOrHuecKHH WHCTHTYT WE MWAE G7 
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FEOJOrHA 


Axayemuk H. M. CTPAXOB 


O POPMAX JKEJIESA B OCA KAX YEPHOTO MOPS 


- 


| Cpe reojloros B HacTOALee BpeMA FrocnoscTByeT yOexkeHHe, TO B UepHom 
ope c erO MOLLHbIM TOPH3OHTOM BOLI, 3apaxkenHol H,S, equHcTBeHHO ayTu- 
ho HO-MHHepaslorMyecKoli (POpMOH 2Kelesa ABIAIOTCA CYIbPuAbI — rHApoTpou- 
iT WU FeSg. 

Oa ujlex HHKOra ellie He MpOBepAJacb Ha CaMHX OCay{Kax. Tem He MeHee 
ja MOCTaTOWHO YKOpeHHach M BOUIIa Make Kak HeOOXOJUMaA COCTaBHaA 
HaCTb BO BC€ MOMbITKH HCMOIb30BaTb TaK Ha3bIBaeMbi BEPTHKAJIbHbIM MpoOdpusb 
HeOKCAa [JIA OW€HKH HHTCHCHBHOCTH BOCCTaHOBHTEJIbHBIX YCJIOBHH B OCaKax 
JI. B. Ilycropanos, T. HM. Teogoposuy, JI. A. Dyasesa). 

He pa3yeaa Ha3BaHHOH ugen (1), aBTOP NOMbITaJICA BbINCHHTb, HaCKOJIbKO 
ITBeuaeT JleEHCTBHTeJIbHOCTH BceoOulee yOexKZeHHe, OYTO B IryOOKOBOJHBIX 
max UepHoro Mops cyJIb*uybI ABJIAIOTCA CHMHCTBEHHOH ayTHreHHO-MHHepaio- 
mueckoH rpymnou x%xene3a. B sTHx WerAx oceHbiIo 1956 r. Ha Kopa6me «AKare- 
MuK BaBusoB» ObluIH coOpaHbl mpoObl ocaqkop Ha 18 cTaHuMAXx BOMb KaBKa3- 
oro no6epexKba Ha ryOuHax oT 50 go 1625 m. Toruac nocale B83ATHA KOJIOHOK 
ITICJIbHbIe YaCTH UX Obl OTOOPaHbl B NPOOHPKH MU TepMeTHYeCKH 3aKYNOPeHHl. 
HaiM3 mpo6O Ha (OpMbI %*Kevle3a Obl MpOH3BeeH B MaOOpaTOPHIX YCOBHAX 


I MeTOJMKe, HeOAHOKpaTHO onMcaHHon (',?)*. Jlo anamu3a mpoObl xpaHuJHcb B 


( 
PesysbTaTbl AHaJIM30B M0 TpeM NepecedeHHAM MOKa3aHbl BBIOOPOUHO B Ta. | 
« Gomee nomHO Ha puc. 1—8. IlomyyeHHble TaHHbIe MOZBOJIAIOT YCTAHOBUTb TPH 
‘apMHaJIbHbIX (paKkTa. 

l Kene30 AupuTat+ruapoTtTponuAuTa HH B ORHOM 
pOpa3sie, B3ATOM H3 TAYOOKOBOAZHOH cepoBOogopor 
fOH 3OHH, HE ABAAeCTCA CRUHCTBEHHOHM AYTHFeHHO 
HHepangoruvuecKoH MopmMokH Kene3a BOOOIMe. Beerga 
IPHCYTCTByeT %Kee30 3aKHCHOe, KapOOHATHOe HJM JIeMTOXJIOPHTOBOe, JerkO 
vacTBOpuMmoe B 2% HCl. Cogzepxanne Siar ier B OTJIOXKEHUAX MpHOpexHoH 
KHCJIOPOAHOH 3OHbI (MHAMeEBbIM U aseOMHOBbIM WIbI) COcTaBsIAeT Bcero 2—3%, 
beqKo Ooublue, Jo 8% oT BanoBoro Fe , Tora Kak cosepxKanHne Fez), BaTHx 


Ke OTJIOMCHHAX KONeONeTCA OT 47 0 74%. B coBpeMeHHEIX FIYOOKOBOJHEIX OT- 
OXKeHHAX CEPOBOLOPOAHOM 3OHI COfep2xKaHve MHPHTHOTO HM THAPOTPOuIMTHOTO 
Kele3sa nowuHuMaetca No 388—44% Kak MaKCHMYyM, CITycKasxcb uacTo Jo 6—8%; 
kkemle30, JlerkO pacTBopuMoe B HCI, T. e. KapOOHAaTHO-JIeNTOXJIOPHTOBOE, UH 3J/eCb 
be3Ko rocmoycTByeT, cocraBiaa oT 47 yo 80% or BaoBoro. 

| Takum o6pa3om, “flex O TOM, OyATO 2ele3s0 B PIYOOKOBOAHBIX OTJOMKEHHAX 
€pOBOJOPOLHOH 3OHbI HaXOMHTCA TOKO B CyAbPUAHOH CopMe, OKa3sasacb 
rakoOlt 2Ke OWIMOOUHON, KAKMMU ObIIM HeH O NO3HTHBHOM BJIMAHMM CepoBosoOpor- 
Oro 3apaxKeHHA MpHAOHHbIX BO Ha HaKOMIeHve B OCadKe OpraHHyeckoro Be- 
WecTBa WIM Hex O UHMCTO OaKTePHaIbHOM MPOHCXOXKTeHHH KapOOHATOB B rly- 
DOKOBOHbIX UCPHOMOPCKHX OCalKax. 


* AnasM3bl BbINOMHeEHbI B XMMHYECKOH Ma6opatopuu Teonoruyeckoro uucTutyta AH CCCP, 
DyKoBoyHMOH 9. C. SanmMaH3on. 


2% 803 


Ta6uuma a 


@opmbI *eNesa B OcamKax UepHoro Mops (Mpopuib NpOTHB yCTbA p. UYopoxa), B Mpolenta ji, 


is Ss ood (e} q 
MecroHaxomwfeHHe O6pasa Pean 33 a aS 22 co opr CO, IIpumMeyaHue F 
Mise (lee || ej ee iq 
yee 30Ha ae ti 
Cranuna 11, ray6una M F 
Topu30ntT 040 cM 4 ,38|0,11|0,02/4 ,29/0,92/2,04] 0,50 | 6,40 | Coppem. ocanxu (AB 
> 43—47 4,94|0 10/0 03/1 ,60/0, 94/227} 0,86 | 4,47 aJleBPHT. TJIMHa fi 
» 104—108 » 4,72|0,06|0,07|1 ,54|0,88/2,17| 0,74 | 4,56 6e3 dbayHbl i 
» 200—207 » 4,64|0,06/0 05/1, 46/0 ,97|2,10} 0,90 | 5,96 
‘CepoBoyoposHad 30Ha 
Cranuna 12, rmy6una 225 m | 
[Houepnate wb 4,60/0,08|0,02/4 ,05|4 ,07|2,38] 0,39 | 6,20 | Cospem. ocayku (A 
Topusont 40—48 cm 4 ,82/0,04/0 13/1 ,70/0,87/2,08) 0,64 | 5,13 aJIeBpHT. TJIHHa ¢ 
» 135—138  » 4,68/0,04/0,24|2,18/0,48/1,74| 0,66 | 5,82 6e3 ayHbl 
» 170—181 » 4,84)0,03/0,02/1 ,88|0 ,65/2,27| 0,59 | 5,4 


‘Cranuua 13, rary6una 1028 m q 
Dopusontr O0—15 cm 4 10/4 ,16]0,11]1,44/0, 341,08) 1,43 | 7,27 | Coppem. ocaaxu (Ag 


PJIMHHCTO-H3BeCcT-)). 
KOBBIH HJ , 
» MOO—aNlsy 53 4,38/1 44/0 03/4 ,74/0,04/4,13) 1,78 | 5,00 | TpesnesepHomopcKn gp 
» 173—185 » 2, 60/0, 69/0 01/0, 990 ,09}0,82) 1,53 |12,91 | wae (B); ravnucToey 
» 223—230 » 4,65/1,18|0,04/4 .67|0,42/1,34/ 0,72 | 6,96 | usBecTKoBbIe HJIbI Ml} 
» 297—310 » 4,59/1 ,03/0,05/4 ,80/0,26)1,45) 0,41 [11,74 
» 302—369 » 4,10)0 ,08|0, 76/2 ,40/0,01/0,85] 0,35 [41,54 | Hopoepkcuuckue 
» 453—460 » 4,16|0,02|0, 22/4 ,96)0,35)1,61) 0,83 |14,00 ocagku (C); ra 
» 520-5270» 4, 90/0 ,03|0 ,03)2 15)4 ,01)1,68) 0,33 | 0,40 HHCTO-H3BeCTKOBbIO, 
» 637—647 » 4,65/0,02/0,01/4 ,93]1 ,49|1,20) 0,24 | 0,56 WJIbI 
» 808— 816 » 4, 60/0, 12/0 03/4 65/4 ,00/1,80) 0,29 | 6,14 
» 890—894 » 4,74 0 ,02|0,02|2 1810 ,32/2,20| 0,34 | 5,48 


+ 
Cranuua 14 (mpoTup crta- 


HuubI JlasapeBcKaa) rty- . 
6uHa 1920 m | 
Topu3onr O—10 cm 3, 84/1 02/0 ,02|4,76)0,14)1,22) 1,72 | 9,04 | Cospem. ocagxu (All 


» 60—68 » 4,161 ,04)0 01/1 ,87|0,06)1,18) 1,07 | 6,16 J\peBHeYepHOMOp- ; | 
» 118—126 » 4,041}0,91}0,02}1 ,98) ner [1,10] 4,54 | 4,87 ckue ocayKn (B) 

» 236—247 » 4, 24/0 ,87/0,03/2,17/0,13]1,04| 0,88 | 7,86 

» 322—336 » 3,070 11/0, 44/4 , 66/0 ,09/0,77| 0,72 |18,07 

» 346—396 » 3, 69)0 , 44/0, 22/2 ,02)0,25/0,72| 0,68 |13,68 | HopoesxcuucKue 

» 510—525 » 4,89/0 09/0 ,02/2,80/0,35]4 ,14) 0,60 | 3,72 ocayzKu (C) 

» 676—696 » 4,72)0 ,03}0 02/2 ,51/0,47/1 ,57| 0,63 | 5,06 

» 811—821 » 3) ‘97l0, 56}0 0212 ,30(0, 33/4, 26] 0,79 | 7,74 

24-9 y o ToS 0K: Os OTe BEX OTMOKeCHHAX Yepuom 


MOD) & HaMeyaeTCA OO6MaAA 3ABHUCHMOCTE CO Le Pp 2k 


HU Fetio + Fetig OT CYMMBI COXpaHHBIMerocaA B OCA 
KaxX OpraHHuecKOrO BemecTBa H OT NeTporpagu 
uweckoro THHa ocafkKa. I[lepBoe o6crosaTenbceTBO HarmaAyHO BULH 
Ha paspese Cr. cr. 15 u 14, rye yOpb Cop, ceftuac »Ke CompoBoxaeTca YObMIBIC 
Fens C H€KOTOPbIMM OCJIOXHEHHAMH, OOASAHHBIMH, TO-BHXHMOMY, TMOTOKY} 
FeS, cBepxy BHH3; TO »xe HaOmolaerces WM Ha CT. 13. | 

BuauaHve meTporpaduyueckoro coctaBa Ha coyepxKanne FeS, nemouctpupyer- 
ca paspesamu cr. cr. 9M 10; B NepBolt KOOHKe OCaNOK TOHKHIi H3BeCTKOBO:| 
TVIMHHUCTHIM CO 3HaYHTeJIbHbIM covlep»kaHem Copr — NHPHTa OTHOCHTebHO MHOrO'} 
Ha BTOPOH CTaHMH OCaqOK aseBpUTOBbIN, Cop, Maso, coepxKanne nupuTa peskc! 
YMCHbIMeHO, XOTHA 9Ta CTaHIMA M OTHOCHTCH K Gouee rlyOOKHM 4acTAM Ccepo-| 
BOXOPOAHOH 3OHbI, 4eM cr. 9. 
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3. lo o6memy coxepxXKauut Fett, H BOOOMLE MO COOTHOLIeHHIO 
YTHTeHHEIX (OPM Kesmesa rIyOOKOBOLHEIe OTORKEHUA CePOBOJOPOAHOW 3OHEI 
epHoro MOpsA MpakTHuecKH He 
TM4AIOTCA OT aHAJIOPMYHbIX TeT- 


| 3bIBaTb, UYTO 3TO He TaK H UYTO 
| Kele30 MUrpupyeT B pekax rviaB- 
| HbIM OOpa30M B BUe MexaHHuec- 
| KOli B3BeECH THAPOOKUCJIOB HM Apy- 
| THX MHHepasion. IIpu npoBeyenuu 
| HacTossel padotn M. A. Inarouie- 
| BOHM ObluIO ChelMaIbHO H3y4eHO, 
| KaKy!0 pob urparoT B Nocrymue- 
Huu Fe B UepHoe mope Mexannuec- 
| Kas B3Becb (YacTua > 0,001 mm), 
| CyOKOJIIOUZHbIe + KOJIONTHbIe Ya- 
| CTHUbI WW UCTHHHbIe pacTBOPpEl. 
| Onpenestenua Jemaucb WA NaBol- 
| KOBbIX BoA JlyuHaa, J[uenpa, Joua, 
Ky6anu, Uopoxa u Puonn u Wa 
HEKOTOPHIX peK ObIIH MOBTOPeHbI 
paxypt (B 1955 u 1956 rr.). OKxa- 
3amocb, uTO PuHouu HeceT B BHe 
MexaHuyeckon B3BecH 97,3% Fe 
HW B BUe KONNOHAHbIX H HCTHHHBIX 
pacrsoposp scero 1,4%; Uopox 
cooTpercTBeHHO 98,9 u 1%; Ky- 
Oaup 98,7 u 0,3%; Hon 91,2 u 
2,2%, a JIuenp 80,8 u 19,2%; Tyna 96,8u 1,6%. Pemaromjee sHaueHHe HMCHHO: 
MexaHHueCKHX B3Becel B MocTyNeHuu Fe Bp UepHoe mope H MOUTH MOMHOe MOaBwJe- 
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(OM See 


bm 7 
eny6 3m 
C 


A — coBpeMeHHEIe 


Cm. 6 
eny6 65m 
LRP QE 


Cm 13 


Cm 12 


j Se at 
porpaHuecKH OTJOKeHH Mop- eu +28 

e ar 
KHX OacceHHOB C HOPMAaJIbHbIM S$ es 

Fkucnopogznpimm pexumom Bo Bceii a | 
TOME BOJbI, CCIM 3TH OTOMKEHHA = 3 § 
SE 1 
OfepXKaT Te Ke KOMMYGECTBA Copr, os mE 
TO H UePHOMOPCKHe OCarKH. Sto S$ 5 3} 
arJIAHO BUHO 3 ComocTaBeHuA 2 & 
WAHHBIX HACTOALMLeH CTaTbH C paHee S ® 2. 

S 

iOomyOJIMKOBaHHbIMH MaTepHalaMH = SS ig 
(2): ek AS iS 
. S S BO 
| M3 cka3aHHoro cmeqyer, uTO be 
a Ms 
eos Parente oO CHX Nop u ae s 2 
|XHCTO YMO3PUTEIbHO CO3/aHHBIe oh a 
|mpencTaBreHus 0 cbopMax 2xeyle3a oie She 
|B OTJOXKeHHAX YCPHOMOPCKOTO BO- { 3. e 
iqoema Mu Apyrux emy MOJOOHBIX, C 2s = 

| © e oD 
HCepoBOJOpomHO NpHOHHOH BO- §&$ 09 g 
i HOH, —NOMHOCTbIO ONpoBepraiorcsA ; ee 
fyannpimu — 10 rl yOOKOBOJHbIM 2 a > 
iy 
/YePHOMOPCKHM OCalKamM. 2g ay 
Ilpuunua yka3aHHbIx ollM6ou- S$ = 8 
} HbIX BSTVIALOB 3aKIIOUAeTCH B TOM, - g FC 
}uro He YUHTbIBaIOTCA peasbubIe 3 2 | 
h bopMpt NOCTYMIeCHHA Kelesa B eo o Be 
| MOpcKHe Booembl. Jlo cux nop ere S$ A cs 
‘MHOrHe MOJlaraioT, TO  *Kee30 Sos 
BHOCHTCA B MOPA BBE pacTBOopoB. LS ae 

| 8 ~ 

| TeX WJIM HMHbIX cCoequHeHHH. Mue Bin ° 3 

“HeEOMHOKpaTHO MpuxXo_MNOCcb yKa- ats = 

ee 

oO 

ovo 

Ey 

ise] 

a, 

| 

— 

~~ 

< 

e) 

Quy 

sy 

a. 

{aa} 

Ss 

& 

fo} 

On 

=| 

isp) 

o 

OQ. 

isp) 

N 

Py 

| 

— 


emyl 46m eny6.296m enyb 028m 
1OL2I4KIOILIGK 21012 34% 


om. 
6 — Feria —— Feb o=— Fe 06m" 


M 
05 
10 
70 

0 

Pu 


HHe BCeX APyrHx (OPM U3 STUX Wudp ABCTBYeT C NOHO OVeBHAHOCTHIO. Hoxpyilf 
Hble 10 pa3MepaM MeXaHHYeCKHe B3BECH MKeeSMCTHIX MHHEPaJIOB MpeAcTaB AK 
cO6oli, OUeBHHO, BECbMa MaJIO peak ItMOHHOCMOcoOHy10 dopmy Fe**; Onicrpo nayals 
BHH3 Yepe3 CepOBOJOPOAHY!IO 30HY, OHH MpOCTO He yCMeBaioT MCIIbITATh NpeBpish 
Wenn (peyKUMH) HM NOCTyMaIoT MpakTH4eCKH HEH3MeHEHHDIMH Ha HO. JabHeli 
Wad cy—qb6a UX B OCalKe onpefesetca yxKe COJepKaHveM B MOCMeMHeEM Opreé|fi 
HHYECKOLO BeULECTBA, T. @. TEM 2KE CAMbIM (PAKTOPOM, KOTOPHIM ABIACTCA pelllak |i 
ILHM Ia cbopM Fe B MOpAX C HOPMAJIbHbIM KHCJIOPOJHbIM pexxHMoM. Bor moyem}f 
BJIMAHHe HAHHX Ha OHHOL CepoBOZOpOHOH Bob B UepHom Mope MpakTHyUeCcKH BH 
OuLyulaeTca, a CaM 9TH CPOpMB! (0 COOTHOWeHHAM Fe ste u Fe?) OKaSbIBaroTC @ 
HeOTJIMUMMbIMH OT POPM, CBOHCTBeEHHbIX OCalKaM MOpeH C HOPMAaJIbHbIM Ta3OBblilf 
pe2KHMOM. 
Ha 3TOM MIpHMepe HariAHO BHHO, HACKOJIbKO BaXKHO IIPH BCAKHX reHeTHe) 
4YeCKHX MOCTPOeCHHAX B OOsMACTH JIMTOJIOTHH H3y4aTb HM YUHTHIBATb PeaJIbHBl 
(POpMbI MHIpallHW J/IeMeHTOB B peKaxX. BuyHa Tak?Ke OWMOOUHOCTh UeH — Cyle 
JMTb M10 TaK Ha3bIBaeMOMY BePTHKAJIbHOMY MIpocpHJ0 PesOKCa OCaKOB O Xapakie 
Tepe IIpHCyWHX HM OKHCJIUTebHO-BOCCTAHOBUTEJIbHBIX YCIOBHH, YTO, K CO*KasEs 
HHIO, WO CHX NOp ellie WHpPOKO MponaraHAMpyeTcA HeKOTOPLIMH JIHTOMOraMUy 


Tlocrynuno | 
9 XII 1957 


UMTUPOBAHHAS JIMTEPATYPA 


1 Merofbl H3yueHHA OCaMOUHEIX Mopog, 2, 1957. 2H. M. Crpaxos,9. C. 3a 0 | 
MaH30H, H3p. AH CCCP, cep. reom., Ne 1 (1955). 
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Hoxrzage AkayemMun nayx CCCP 
1958. Tom 118, N 4 


PEOJIOrH A 
r. Ml. TAMPA3SAH 


K BONIPOCY O HEKOTOPbIX OCOBEHHOCTSAX PACIOJIOKEHKSA 
rPASEBbIX BYAKAHOB BOCTOYUHOrFO A3EPBAMJDKAHA 


(ITpedcmaeaexo axademuxom JI. B. Haauexuneim 2 VIII 1957) 


[pasepple Byikanbl AsepOalixKana usyyaloTca y2xKe OKOJIO) cTomeTua. Ete 
T. B. A6uxom (*) 6bi0 oTMeyeHO JHHeHHOe pacnomoxKenue rpA3eBbIX BYIKAHOB 
WH MX HemocpesCTBeHHaA CBA3b C pasJIOMaMH. BnocJieqCTBHU 9TOT 3aKOH JIMHel- 
KOTO paclipedeuleHHA PpAZeBbIX BYJIKAHOB MOPA HCY NOJHOCTHIO NOATBEPAWJICHA. 
Mobi nocTaBuiH ceOe 3ayayy pacCMOTpeTb Tak?Ke pa3pbIBbI (pa3JIOMbI). C 3TO 
IeJIbIO BCe FpsAZeBbIe BYIKaHbI BocTrounoro A3sepOali2KaHa (OONLMM YHCJIOM CBEI- 
ie 220) HaneceHbI HaMU Ha KapTy B H30/1MHHAX. Ha 3TOH KapTe Becb Bocrou- 
Hb Asep6alixKaH pa3feeH Ha paHOHbl pa3HOH uacTOTbI BCTpeyaemMocTH rps- 
| 3€BLIX BYJIKAHOB, IPHXOAAMIMXCA Ha KaxK bl yuacToK miouazp1o B 1% oT Bcelt 
‘“Tollaqu pacipocTpaHeHua rpA3eBbIX ByJIKaHoB (cM. puc. 1). 
[pasepbie BysKaHbt Boctrounoro As3epOaliKaHa cocpeqoTOUHBaIoOTCA mMpe- 
UMYIeCCTBEHHO B YeTbIPeX-MATH MoOMOCaX-30HaX: B KaYeCTBe OCHOBHbIX — TPH 
MpOMOJbHbIe (MO OTHOLMIEHHIO K MpOCTHPaHHlo CKMayaTbIX CHCTeM) HM OWHAa MoMe- 
peunaa, B KavecTBe JONOJHUTeIbHOH — ofHa Mposombuas. 
SatlakhuahH WpokhOAbHAAH TpAseByYyAKAHHNWYECKAaA 
30Ha TIpOXOJMT B IOFO-BOCTOUHOM HallpaBsIeHHH mpumMepHo uepes Iemaxy, 
no mpaBpomy Oepery gomuHpl p. IImpcarat, uepes Marpac, Uaparan, Jaee 
yepes Kanamaypin u Axtapma-[lamanpt k Mumosygary. Y Mumopyzara 3anaquaa 
PpxASeBYJIKaHMyeCKad 30Ha Pa3IBaMBaeTCA; pH 9TOM OHA BeTBb ABJIAETCA 
MpOOJKeHHeEM PaccCMaTpHBaeMOH pPASeBYJIKAHHYeECKOH 3OHbI CTPOro B TOM %*Ke 
HalpaBJIeHHH Jasee Ha woro-BocToK uepe3s Ax3eBup, baugoBau, Oanky IlaBnosa, 
o. Iloropenaa nauta, Ganxy Tonopauepa uM Oanky Kypuuckas; pyraad noy3ona 
OTBETBJIACTCA HM, HeCKOJIbKO 3aBOpauHBaN K Ory, Mpoxo_uT uepe3s Babasanan, 
Tlyposgar, Jlysgar, Hebreyana, XaHkuuWiak HM BbIXOAUT K ocTpoBy KypuxcKult 
Kameub. 

IlexuTpanmbHaceH MpPpORONHHAA YTPABZEBYAKAHHUYEC- 
KaA 30H A MPOXOMUT NapadJeNbHO 3anaqHOW 30HE, HECKOJIbKO K CeBepo- 
BOCTOKY OT Hee (M0 seBy!o CTOpoHy oT TeyeHus p. IImpcarar). Haumuasch kK 
cepepo-Bocroky oT I[emaxu, WeHTpasbHad MpoOObHad rpAseByKaHMyeCcKaA 
30Ha IPOTATHBaeTCA B 1OrO-BOCTOUHOM HalipaBleHuu yepes Hadyp, Uluxsarupap, 
Yo6axun, Kap, Apsanu, Toyparait, umrua, Aupantexau, Korypyar u jasee 
yepes ocrposa Iiunauprii, JIocb, Cannoli u Oanku Ilepcuanun, Mrnatua, u BbI- 
xoqurT K OaHKe Kopnuusaosa-Ilapuosa. 

Bocrounay TponmodmbpHadl TpAseBy 1K anu ec Ka A 
30Ha pacnomaraeTca CeBepO-BOCTOUHEe MpeNbILyUleH SOHbI, MOCMeOBaTebHO 
OXBaTbIBaX B 1OrO-BOCTOUHOM HanpaBmenun JKenuru, Bosuata, Capua, 
Morauua, Bosyar, Wop6ynar, Tionp6axt, Capprnua, Wourap, Koispiirene, 
Kyurxaua, Ilyra, Jlok6aran. Ha toro-BocTouHoM ee MpOJoKeHHA HIM BOM3H 
Hero pacnouaraiTcs Banka 1906 u Banka Maxaposa. 

Ilo Mepe mepexoga or 3alaquoli MpoxobHOl rpaAseByKaHM4eCKOH 30HbI K 
BOCTOUHOM rpxAseBYIKaHMYecKO 30He CaM 3OHbI yKopaynBaloTcs (oT 240 KM 
io 100—130 xm) u BMecTe Cc TEM B STOM HalpaBJIeHHH yTpayHBaeTCA Pe3KOCTb 
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XapaKTePHOrO ABJICHHA IIPAMOMHHEHMHOCTH pacnoOKeHHA PPAZCBLIX BYJIKAHOR} 


Kpome Toro, NO Mepe Mepexofla K KaxKO CeBepO-BOCTOUHEE PacnoJIO*KeHHOH Ip 
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Puc. 1. Kapra pacnpezenenus rpsseBbix BytKanos Boctouxoro AsepO6alimxana. Uncno rps3e- 

BbIX BYJIKAHOB, NpHXONAMUxcaA Ha 1% Bceli MNOWaqH pacnpocrpanenuna PpASeBbIX BYJIKaHOB Boc- 

TouHOoro Asep6ar Kana (orpannyeHHoli NYHKTHPOM), CoctaBsseT: aA—0% , 6—O-—1%, e—1—2% 
? = ? % 


TK Oy SE Qe O, 7 

2—2 3%, 0 — 3—4%, e —4—5%, 2¢ —5—7%. 3 — Ppanuua mexzy yuactKamu pasnny- 

HOH CpeHeH KOHMCHTPalMM TPASeBLIX BYJIKAHOB, u — 3anaquand rpanulla BHIKIMHNBaHHA TIpo- 

AYKTHBHOK TOM Bocrounoro Asep6aiinxKana (no V1. Hi. Toranosy, A. JI. Cyatanosy, B. E. Xan 
> . . ’ . . a 


Hy), «K —nomepeynpit AmxuKa6ya-MapsakancKuli rvIyOHHHbIM =pa3sppiB(A—M). Ocnosupie 
MpOROMbHbIe TpssepyKannyeckue 30nbI; J — J (un J’— J’) — gananuaa: J] — J] — WeHTpaJIb- 


Had, [J] — JJ] —xocrounaa: IV — IV — ocuosnaa TomepewHand TpAseByKanMyeckan 30Ha 


MePHIMOHAMbHOTO B CTOpOHy lWupoTHoro. Tak, 3anaquad 30Ha MMeeT aSHMYT 

mpocrupanusa 145° (a woro-sanagzHoe orBerBenue 160°), WeHTpasbuasnd 30na 142°, 
° 

BOCTOUHaH 30Ha — oKONO 130°; cna6o Hameuatoulaaca B npegenax Anttepon- 


CKOrO apxuneviara TETBEPTAaA NpOAObHaAr PpPASeBYJIKAHHYeCKaA 30HAa (By30BHHH- 
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iitkaad Conmka, o. Aprema, o-Ba Hedrauble KaMHM) HMeeT aSHMYT NPOCTHpaHHA B. 
i 20—125°. 

Tlonepeunawk rpaseByaKaHMUYeCKaA 8380HA_ HporTA- 
“MBaeTCH C ioro-3alaya Ha CeBePO-BOCTOK H NepeceKaeT BCe MPOMOMbHbIC rpsA3e- 
ByIKaHHYeCKHe 3OHbI, HallpaBlaAdcb uepes Kriopopyar, Mumiopgar, Comoxalt, 
|! oyporai, Jlapanugar, Yranpru, Whaxuxaa, Jp>Keitpanyyan, IJop6ynax, 
posyar, Tionmp6axt, Cappinua, Jlammamayoxa, 3uruapnupu, Kelipexu, bewxzar, 
KKauukar, Kupmaku, Bor6ora uv Bbixoqa kK By30BHHHCKOli ComkKe K CeBepo-BO- 
ToKy oT AmllepoHcKoro momyocrposa. 

K mepeceyennio nomepeyHOl H MpOMOJIbHBIX PPASeBYJIKAHMYeECKHX 30H MpH- 
VpOuMBaloTcA HawOosee KPYyMHble H MOLLHbIe TpAZeBble ByIKaHbI (Toyporai, 
{Donpwmok Kanusagar, Kotypnar, Yranpru u gp.)*. 
| CrelyeT 3aMeTHTb, TO BbIZeeHHbIe HAMM 3aNalHad UM WeHTpasIbHad MpOMOVIb- 
fuble PpASCBYJIKAaHHYeCCKHE 30HbI COBMAaaloT C H3BECTHbIMH TPOMaHbIMH 30HaMH 
pa3JioMos (7), MpocslexKHBaIOIMXCA B TOM 2Ke HallpaBJIeHHH HW MOUTH TaM Xe, YTO- 
Jiu caMM rpxseByKaHuyecKHe 30HbI. Menbiliad 10 MpOTHXKeHHOCTH BOCTOUHAA 

MpOWObHaA TpxA38eByIKaHHYecKad 30HA CBA3aHa C KPYMNHbIMH paspbiBaMu 
(pasvIoMbI cKJIaqoK: Bawryuirst, Bypancu3-Boanata, Kanamxanap, KupKu- 


| 


IlonepeuHaa rpxaseByJiKaHHuecKaA 30Ha TakxKe MpHypoueHa K paspbiBy, 
| kOTOppli BbIABIAeTCA (°) Ha OCHOBE PaCCMOTPe€HHA KOJIMYCCTBEHHBIX MOKazaTe- 
jer cKlagquatoctH. Stor AyxKuKka6yn-MapyakaHcKHh rwiyOHHHbI paspbis, 
IpOXOAAMMH Cc loro-3allayja Ha CeBepo-BOCcTOK 4Yepe3s HuxkHeKYyPHHCKY1O HH3MeH- 
HocTb, Ko6picran, AnmlmepoHcKHi nosyocTpoB HM apxuMeslar, ABAeTCH rpaHH- 
eH pe3KOTO H3MeCHeCHHA HallpaBJIeHHA CKJIaqyaTOCTH: CeBepo-3alaqHee 9TOFO 
| paspbIBa CKJIaquaTOCTb XapaKTepH3yeTCA MPHMepHO KaBKa3CKOM UM WHpOTHOL 
f OPHCHTMPOBKOH, Tora KaK K IOrO-BOCTOKY OT Hero CKaluaTOCTh XapakTepu3yer- 
NCA IOFO-BOCTOUHBIM H MePpHAHOHAIbHbIM NpocTHpaHvem. Cpeynee paccTosnne 
MMEXKILY OCAMM CKsIaqOK K ceBepo-3anany ot AjKuKaOyi-MapyakaHcKoro pa3- 
| pbIBa BTPOe MeHblile TAaKOBOrO K IOFO-BOCTOKY OT Hero; KOJIMYeCTBO CKaOK Ha 
@0HHULY Mollaqu K CeBepo-sanayly OT paccMaTpHBaeMmoro NoMepeuHoro paspbiBa 
|B ueTEIPe HM Oosee pas MpeBbllaeT TAKOBOE K JOrO-BOCTOKY OT Hero. AnwKuUKaOys- 
Mapgaksauckni YriyOWHHbIM paspbIB ABJIAeTCA HCKONMaeMbIM, H HeOreHOBoe HU 
_ AHTPoToreHoBoe OCaJKOHaKOMJIeHHe 3aKPblIO H 3aBYaJIMpOBalO STOT Pa3pbIB, 
| XOTA MpoOucliequIMe TeEKTOHMYeCKHE JIBHXKCHHA BePXHePO MVIMOWeHa H AHTPOTO- 
reHa IPOABHJIMCb pa3JIM4HO MO pa3Hble CTOPOHbI OT Hero. OTOT paspbIB TaK2Ke 
HameyaeTca «reomopdouiormyeckH pe3KHMH yCTyNaMM B pesbede Kak Ha Cylle, 
TaK MH Ha MOPCKOM JHE ... HU 9TO CeBepO-BOCTOK — toro-3alaqHoe HalpaBseHHe 
(41M MapasiebHOe eMy) B HeaBHeEM TeOJIOPHYeCKOM IIPOLJIOM ObIIO pyOexom 
PasJIMUHbIX TeOJOrHYeCKHX YCJOBHH TeKTOHHKH HM celuMeHTaluu» (')**. 

MourHaad monepeywad rpsaseByKanHHyeckad 30HaA IpHypoueHa K Mosloce 
peskOrO H3MCHeCHHA HallpaBJIeHHA CKJaquaTbIX CTPyKTYp. 

Vrak, aHalu3 pacnpejleieHHA rpA3eBbIX BYJIKAHOB MOSBOJIMJI BbIACIUTb B 
Bocroynom Asep6aliaxKaHe TPH OCHOBHbIe (HM OAHY ONOMHUTEMbHYIO) MpONOub- 
Hble H OAHY OCHOBHY!0 NOMepeynylo rpA3eCBYIKAHHYeCKHE 30HbI. OTH 30HbI TeCHO 
CBASAHbI C JIMHHAMH pa3pbIBOB (MpPOOJIbHbIC 30HbI C ABHbIMH, ()UKCHPyeMbIMU 
Ha MOBEPXHOCTH, pa3JIOMaMH, NloMepeyHadA 30Ha C TIyOMHHbIM Pa3pbIBOM, BbI- 
ABJIACMbIM Ha OCHOBE PpaCCMOTPeHHA CKJIaqyaTOCTH, reoMOpdouornyecKux 
JaHHBIX HU T. J.). BblgemenHble rpA3eByJIKaHHYeCKHe 30HbI OOYCJIOBJICHbI 


* KpynHeltmui rpa3epohw BymKkaH Kann3afar BbIHeC Ha NOBePpXHOCTb MPH H3BepKeHHAX 
oxomo 55-107 m? conounolm Opekunu (°). 
** Bnpouem, salaquat HW WeHTPpalbHad MpOAOMbHble TPASCBYKAHHYeCKNe 3OHbI OTBCUAIOT 
He TOJIbKO paspbIBaM, HO TakKe HW MapaJIeJIbHbI 3anaqHOW PpaHwlle BbIKJIMHABAaHHA CPeAHe-IIHO- 
IeHOBOH MpOLYKTHBHOM TOM toro-Bocrounoro Kapka3a, T. €. MapaJviebHbI TOM 30He, KOTOpad 
XOTH Obl B TeYeHHe OHOTO H3 HeMABHUX MHTePBAJIOB TeOMOrMYeCKOrO BpeMeHH Oba TakKxKe pyOe- 
KOM Pa3JIMUHbIX TeOJOTHYeCKHX YCNOBHH TeKTOHUKH H CesuMeHTalluH B Boctounom Asep6ait- 
JoKaHe. 
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B KOHCYHOM CHeTe C/OXKHBIM B3aHMOJeHCTBHeM BO3gbIMalouleroca KapKa3a 
norpyarouleroca Kacnua* uw OHM upesBbluaiiHO BaxKHBI Aa pacwuposK 
uCcTOpHH reomoruyeckoro pa3sBuTua KapKascKo-Kacnuticxoro pernoua. 


Tlocrynuuto | 
28 VII 1957 


IMTHPOBAHHAA JIMTEPATYPA 


1B. A. Topuu, Joxn. AH Asep6CCP, WN 12, 713 (1953). ? WM. M. Py6xune 
H36p. cou., Hay. AH CCCP, 1, 1950 942 1C PAN Khe eee BCKUH, Ipssespie symKanl| 
lOxuoro IIpuxacnus, 1940. ¢*F. Tl. Tam pa3sau, Hoxn. AH Asep6CCP, N 2, 10] 
(1954), 8. PTL. Tampasau, Tp. Wucr. reon. AH Asep6CCP, 15, 59 (1954) 
OE. ell laNup.a See Tp. Macr. reonm. AH Asep6CCP, 22 (1957). 7H. Abia 
Mem. Acad. Sci. SPb., ser. (em OeNem) (1863). 


Jlornann Akagemun nayk CCCP 
1958. Tom 118, Ne 4 


MHHEPAJIO‘H fA 


| A. ®. COCEKO~ | wu A. Tl. JEHHCOB 


MEPBASA- HAXOJKA CHMICOHHTA B CCCP . 
(dlpedcmasaeno axademuxom J. H. Mlep6axoevim 20 VI 1957) 


‘Ocenbro 1954 r. npw u3yyeHHH MMHepasoruyeckoro COcTaBa NerMaTHTOBOH 
| &KWJIBI'B palioue r. Jlewiaad B cepepHol yactu KombcKoro MosyocTpoBa OJHUM H3 
| -ABTOPOB CTaTbH Obl HalieH CBETJIBIM MHHepadl C 2KHPHbIM OJIeCKOM, HalOMMHAal0- 
| DHMH Weer. 

H3B1eveHHbIH U3 NOPOL, OH OKasaJICA UaCTbIO KPUCTasIa pasMepamH 2,5 X 
1,5 < 1,5 cm. C aByX CTOPOH KpUCTaJI ObII OGOIOMIEH H HME CBEXXKHH CKOI, 
(OCTaJIbHbIe €FO CTOPOHbI ObIIH OPPaHHYeHbI TPeEMA JOBOJIbHO OTUCTJIMBO BbIpa- 
YKCHHBIMH TpaHAMH; Yrou MexKLy JBYMA rpaHamu coctaBal 59°, TO NO3BOHO 
| OTHECTH HX K rpaHaAm npu3smbl. Iloq OuHOKyIApOM Ha TpaHAX XOPOIWO BUNA 
_ peOpucrocth, NapasuiembHaxd OCH C KPHCTaJa; Ha NOBepXHOCTH rpaHelt HaOvII0- 
MaioTca culeqbl pacTBopenusa. TlopepxuocTb KpucTawa Oblla MOKpbITa KpacHo- 
| BaTo-6ypoH oTopouKol. 

: B JaibHeHlieM OblIM BCTPeueHbl Tak%Ke M@JIKHe KPHCTaJJIbl HW arperaTbl UX. 
Ogun 43 HUX ObIIM KpemMoBoro BETA NO Getoro u GaroqapA STOMY COBePIeHHO 
He BBIJeIANHCh B MOpoye cpelu APyruxX MMHepaJoB, pyre Cc NOBePpXHOCTH Obl 
| NOKPbITbI TOHKOH KOpHuHeBOrO WBeTa OTOPOUKOH. B OOJIbUIMHCTBe KPHCTaJVIbI 
| HMeJIM pasMepbI OT JomeH MusIUMeTpa Fo 3—5 wm. B wwinxe, NOyYeHHOM H3 
| (po6eno mopogbl, mocme ero pasyeleHua B %wHAKOCTH Kaepnun, STOT MHHe- 
| pal BcTpeyaJICcA B CaMOH TAxKeION PpakKUHH B Bue OevIbIX, KPCMOBbIX HM CIerKa 
| XKCJITOBaTbIX OGOJIOMKOB HW 3ePeH C X%KHPHbIM OJIeCKOM. 
Muuepad uMeeT xopoltyio cnalHocTb B AByX HanpaBsenuax. Ilo BHelIHHM 
| TIpH3HaKaM OH ObIJI OTHeECeH K CHMMCOHHTY. 
| TBepocTb MHHepasia 7; yJeJbHbIt Bec (OMpeeeHHBIH B WaOopaTopuu Koup- 
ckoro dbustuana AH CCCP E. A. Kyapuntkon) 6,61. pu o61yuenuu KoporKumMu 
YIbTPapuOMeTOBLIMH JIYYaMH MMHepasl CBETHJICA APKUM CBETVIO-2XKeJITO-FOJYOIM 
IBETOM, HaNOMHHAIOWHM IleeIHMT, B KaTOQHbIX JIyYaX CBETHJICA CBeTJIO-roJly- 
60BaTbIM ILBeTOM. 

IIo onrHyueckHM CBOMCTBAM MUHepad OAHOOCHbIM, OTPHWATeIbubIN; NOKa3a- 
TeIM IPeOMJIeCHHA, H3MepeHHble B ClilaBax, OKa3aiIucb N,=1,976; N,=1,034, 
N,—N.=0,058, mpu6muxaetca m0 N,=2,034 k cumnconuty us Buxuta; N,— 
HECKOJIbKO HHWKe, YeM y MocemHero (1,995) (7). 

Xumuyeckuh aHamus spmomHen 3. VM. Topomenxo u JI. J. Haxurunor 
B Ja6opatopun Konscxoro dunnana AH CCCP. W3-3a mano Hapeckn (0,25 r) 
MUHepal Ob MpOaHaH3HpOBaH TOJIbKO Ha OCHOBHbIe KOMMOHeHTHI. B HeM 
6bl0 OMpeseneHo (B mpouentax): Al,Os 24,47, Ta2Os 68,32, Nb2Os 3,65%, 
Y—96,47. Kauecrsenuble peakwuu wa W u Sn jamu OTpHmaTesbHbll pe- 
symbraT. Anaius orseyaer dbopmyvie 4A1203-3Ta2Os. Ja cummconnta u3 Ta66a- 
Ta66a mpHBoyuTcA Taka xe copmyvia (°). 

B wade Kpuctas CAMMCOHUTAa OJHOPOAHEIi; B HEM TOKO u3spekKa OOHAa- 
PYKHBAIOTCA Mebualillive, BEMMYMHOH B COTHIC JOM MMJIJIMMeTpa, 3epHa MHHE- 
pasa Oyporo ipBeTa Cc BbICOKMM NoKagaTeeM MpesoMienua. B uccs1e{OBaHHOM 
HAaMH CHMIMCOHMTe He Ob OOHapyxXeHbl MpH3MaTHYeCcKHe BKJIOUeHMA OH2KE 
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HeonpeyesieHHOrO MHHepasa, onvcbIBaemoro B CuMMcoHHTe 43 Duxura, Ha} 
BOJOKHUCTOTO MUKpOuINTa, HaGOLaBuleroca B cuMMcoHHTe U3 Ta66a-Tadoa iy 
PentreHoMerpuyeckHe MCCJeqOBaHHA CHMMCOHUTA KouibcKoro Mos yOCTpoBlG 
npouspegennt A. I]. Jenucoppim B peHTreHoBcKOH JladopaTopun KobceKore- 
cbutuana AH CCCP. Vccnegqonanne mpopoxusoch MeToyOM mopouika. CreMKp 
IIpOH3BOJMIaCcb B Jyuax peHTreHoBpckol TpyOku BCB-4 mpu HEOTPHETPG 
BaHHOM 2Ke/le3HOM H3/1yueHHH Ip Hanpsxenun 35 KB H Cue TOKa 10 Ma; 9KCB 
nosuuua 66 uac; D;,=65,8 mm. I[pomep nopolikorpaMMbl MpOW3BOMJICA H} 
Komnapatope H3A-2 c Touxocrbio usMepenua 2/ yo 0,01 mM. HcnpapieHa : 
BHOCHJIOCb HO JONOMHUTeEbHOMY CHUMKY CMecH Hcceyemoro MuHepaa c 307} : 
m0 o6bemy NaCl. . 
Ilo nouyueHHbIM 3HaYeHUAM YIVJIOB CKOJbKeHUA 9 ONPeMeJ AMC MePKIICH 
CKOCTHbIe paccTOAHHA MoO TaOsHuaM (1). WHTeHCHBHOCTb JIMHHH OMpeyeieHa BY 
3yaIbHo 0 10-OamIbHOH Ukasle. | 
MujeKcbl rpanelt orpeyevienbl C MOMOL{bIO rpapHKa 3aBHCHMOCTH MexKIIJIO' 
CKOCTHBIX PaCCTOAHHH OT OTHOWeHHA c/a VIA KPUCTaJIOB TeKCaroHaJIbHOl: 
CHHTOHHH. 
Tlo 2aHHbIM MeXKIVIOCKOCTHBIX paccTOAHU U CHMBOJIaM rpaHel ARil Aa coo 
BETCTBYIOINHX JIMHHM ObWIM BbIYHCICHbI MapaMeTpbl QIeMeHTaPHOM AYeHKU a)p 
HW Cy NO KBafpaTHuHOH (bopMyvie WIA reKcaroHaIbHOH CHHTOHHH 


i 4(W + hk+k) , 


ahkil 302 ee 


Cpequve 3HaueHHA A, H Cy OMpeyeneubl 10 20 HHHAM B HHTepBaJle y3J1OEl 
6>30°. lo orki0HeHHIO BHIUHCeHHOrO pe3sysIbTaTa OT CpeAHero 3HaveHHA a) 
H Cy Oblua ONpesemeHa CpeqHAA KBalpaTHuHaA OWHOKAa B ONpedeeHHH Mapamer: 
poB. 7) 
IIpu conocraBeHuH PeHTTeHOMeTPHYeCKHX JaHHbIX cHMncoHutTa KompcKorch 
NOJyOCTpoBa Cc TeMH 2%Ke LaHHbIMM JIA cumnconHta C.-B. bpasnaHn oKasaoc, 
UTO 3HaveHHA MapaMeTpoB pellleTKH,f 
paccuuTaHHble Hamu u Kerr u Hol- 
ms (°), oveHb O7H3KH (cM. Ta6u. 1), 


TadOmauna 1 


KoupexuHi nosyocTpos | Bpasnua 
M@XKIVJIOCKOCTHbI€e Ke paccTOAHHA 

Qy 7,37774+0,00202 7,376603+0,000558 STHX ABYX CHMIICOHHTOB He€CKOJIBKO 

Co 4.51616 +0,00558 4514419 + 0,000465 OTIMYaIoTcA (cM. TaOs. 2). 

C/A 0612134 0,611954 


KpacHopato-6ypaa oTopouka, 
OKPyXKarollad HEKOTOPble KPHCTaJJIbl 
CHMICOHHTa, COCTOHMT H3 JBYX MHHepaon. []peobsaqawouluM sABAAeTCA ONTH- 
YeCKH AHH3OTPONHbI MHHepa, IPOCBeYHBaIOULHH ApKO-kK paCHOBaTO-KOPH4HEBBIM 
IBETOM, C OU€Hb BbICOKHM MOKasaTeeM MIPeOMJICHHA H HeOOJbIIMM JByMpeJOM- 
jenHeM. Ilo sTHM JaHHbIM OH OMe BCerO MOAXOUT K MaHTraHoTaHTasury.| 
[pyro Munepas, OTHECeHHbI HAMM K MHKPOJIHTY, pa3sOpocaH B MaHTaHoTaHTa- 
JIMTe B BUJe OTACIbHbIX 3epeH Oolee HIM MeHee H3OMeTPHYeCKOl opMbI, ONTH-| 
YeCKH H3O0TPONMHBIX, C OYCHb BBICOKHM MOKa3aTeseM IpesoMieHua. PeatreHomert- 
puyeckoe u3yyeHHe, MpoBegzenHoe A. IT. J,enncospim, noKasas0, To oTOpouKa 
JCHCTBHTEbHO COCTOMT H3 MeXaHMUeCKOl CMeCH TaHTaJIMTa H MMKDpoOuUuTa. 

CumncounT B NermMaTHTax CeBepHoli uactH KombcKoro nomyocrposa BeTpeya- 
eTCaA B MapareHesuce C KJeBeaHAUTOM, CJ1a60-Ppo30BOl CORON (OOpasyroulen 
MHOra arperaT JIMCTOUKOB, CPepOwMaIbHO M30PHYTLIX, C KOHILeCHTPHuecKH- 
CKOPJIYMOBaTbIM PaCHONOXAeHHeM OTIeIbHbIX YelllyeK), MWesHeBbIM GepHuIOM, 
OevIDIM H O€CHBETHBIM CNOXYMeCHOM, MOHTeOpa3uTOM, MOJWJyLHTOM, MeTasHTOM, 
SBKPHMTHTOM, PO3O0BbIM, 3eJICEHOBaTbIM H OeCIBeTHbIM TYPMaJIMHOM, MaHraHoTaH- 
TaJIMTOM, CTHOMOTAHTAaJIUTOM. 

O6pasoBanue CHMMCOHUTAa HM MHHepauioB, C KOTOPbIMM OH accOlMupyeT, NpH- 
ypoveHo K NMoceqBUM CTaHsM COpMHpOBaHUA NerMaTHTOBbIX KH paliona 
r. Jlemei, Ait KOTOPbIX XapaKTepHa 3HaUHTeIbHaA MO cpaBHeHMIo ¢ Gomee 
PaHHUMH CTaWsAMM KOHIeHTpawua Na, Li, Cs, Be, Ta, orgactu Rb, a taxxe 
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TaOmHla MedKMJIOCKOCTHBIX paccToAHHlt 


oe hkil 
4 4040 
2 0001-6 
3 0004 
a 4120; 1041-3 
5 4120; 101t - 
6 —_— 
7 ae 
8 2020 
9 1121-8 
40 1124 
4 2130-6 
42 2021 
43 _ 2430 
4h 2134, 1012, 3030-8 
45 0002 
16 2131; 1012; 3030 
47 2022; 2240-6 
48 3140-8 _ 
49 2422; 3034 
20 2022; 2240 
24 2432; 3141-8 
29 3140 
23 2244 
2h 2132; 3141 
25 1013; 3250-8 
26 4040 
27 _ 3032 . 
98 3251; 1123; 4150; 3142-6 
29 0003; 4044 
30 4013; 3250 
34 ‘4042-6 
39 5050; 2133-8 
33 3251; 1123; 4150; 3042 
34 2023 
35 4051 
36 4042 _ 
37 5050; 2133 
38 3143; 5160-8 
39 00048 t 
40 5051: 3033; 3252; 3360 
44 4260 
42 4152; 3364_ 
43 2024; 4262; 6060-6 
hh 2243: 4264 
45 3253; 4370-8 
46 3143; 5160 
47 ei CON 
48 1044; 5052; 5161 
49 3034; 5271-6 
50 4043 — 
5f 1124; 3362 _ 
52 2024; 4262; 6060 
53 3253; 4370 
5A 6061 
55 J FP ny . 
56 2134; 4153; 5162; 4374 
57 
2a 3034; 5274 
60 


Cummconut KoupeKoro nouyocTpos 


eap@ sua ival 92 


Cummconut no Keppy 


T/T, 


Or oaOrFrrPoNnhWeroaNnNnoaNnNnd NEYNNY WReE 


— 


_ 


FN OOD WHF ROANWNOTRAEPNOTEFORFOrFE YE FP FEN FOF 


10 wm 


a 
ew 

PH Oe 
& 
nA 


dx|n 


6,384 
(4,993) 
4,515 
(4,068) 
3,692 
3,523 
3,346 


3,207 
(3, 155) 
2,859 
(2,670) 
2,610 
2,417 
(2, 350) 

60 


, 


2,129 
(2,033) 
(1,956) 

4,926 

4,842 
(4,819) 

1,773 

4,730 

1,649 
(1,616) 


(1 5976) 
4,5505 


(1,537) 
4,5049 
14,4664 

(1,434) 

(1,408) 
1,3938 


(1,3597 
473320) 


1, 3039 
1,2765 


(4,265) 
(1,244) 


41,2294 
4, 2074 
4,1860 

(1,1736) 
4 ,1664 

(4.1574) 


41,1464 
1,1275 


4,4124 
(1.4005) 
41,0952 
4,0793 
41,0654 
4, 0498 
4 ,0365 
4, 0272 
4, 0227 
4, 0066 
0,9984 
0,.9965 
0,.9865 


dgin 


5,784 
4,926 
(4,093) 


3,688 


(3,347) 
3,193 
3,033 


2,907 
2,860 
(2,592) 
2, 420 
2,365 
(2,191) 


2,130 
2,049 


(4,930) 
4,843 
4,773 

(1,746) 

(1,670) 
4,649 

(4,607) 

(1,495) 
1,464 


1,448 
1,405 


4,397 
4,364 
(1,329) 
4,299 
1,276 
(1,263) 


1,232 
1,207 


(41,182) 
(1,157) 


1,146 
1,127 


4,114 
1,094 


41,0754 
1,0638 


1,0572 
1,0494 
(14,0391) 


(41,0221) . 


1,0080 

0,9975 

0, 9927 

0,9783 
(0, 9654) 
(1, 9516) 
0, 9325 

0,9314 

0,9270 

0,9124 

0,9950\ 
0, 9033 
0,8941 
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i Stee cal 


Hb oS s,25, Sk 
wwloololal ww | 
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6, 2736 
4,4518 


3,649 


3,1789 


2, 8338 
2,5850 
2,3932 


2, 2383 
2,1149 


1,9119 
1,8344 
1,7598 
41,6484 
1,5870 
1,5407 


41,4962 
1,4579 


14,3871 
41,3556 


1,3264 
41,2986 


14,2718 


14,2210 
1 ,2033 
1,1817 


1,1629 
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H,O u F. Muaxnepasoo6pa30BaHne B 3TH CTA WWIO MyTeM 3aMellleHHA paHeel 
oOpa30BaBIUHXCA MHHepaJiOB, B YaCTHOCTH MHKPOKJIHHAa HM CNO,yMena. 

CuMMCOHHT — OUCH peKHH MUHepadl, BCTPeYeHHbIM MOKa B MeCTOpO*Ke-p 
Huax Ta66a-Ta66a Bp San. Ascrpanuu, B C.-B. Bpasunun u B Buxurai 
B IO. Pogesuu. Bo Bcex 3THX MeCTOPO*KeHHAX OH IIPHypOveH K MHHepaJOrA-fh) 
YeCKHM aCCOMHaluAM, OJM3KHM K accOWlMalWH MMHepaJiOB MerMaTHTOBbIX KML 
ceBepHOH uacTH Kovibckoro moJlyOcTposa. 


Kompexui cbusmnan Tlocrynusio 
Axayemun HaykK CCCP 15 VI 1957 


IHTHPOBAHHASA JIMNTEPATYPA 


1A. K. Boagupes, B. MW. Muxees, B. H. Dy6uuuua, IT. A. Ko-g 
panes, B. H. IIpotononos, Ta6sHubI Me@KNMOCKOCTHBIX pacCTOAHHH Ta Kene3- Hf 
Horo, MeqHOro MH MosHOgeHOBOrO aHTHKaToJoB, 1950. 7 A. M. Macgregor, Mineral. 
Mag., Ne 192 (1946). * PP Fo Kerr R: Holmes, Bull? (Geol Soe. Anise 
Ne 5 (1945). 
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Hoxrnzagp Akayemuu wayx CCCP 
1958. Tom 118, Ns 4 


MHHEPAJIOLH 9 


B. A. ®PAHK-KAMEHEUKHM u T. A. COCEKO 


O XAPAKTEPE H30MOP®H3MA B WIEJIOUHbIX BEPHJIJIAX 
(ITpedcmaeacno axademuxom J. H. Illep6axoeeim 2 1X 1957) 


Kak H3BeCTHO, B PeAKOSCMCJIbHbIX MefMaTHTaX BCTPeyalOTCA pa3JIMUHbIe 10 
SMMHYECKOMY CocTaBy OepHIbI. OCHOBHOe UX passMUNe CBA3AHO C H3MeHeHHeM 
cOep#aHHH UleOUHbIX MeTasIoB (Li, Na, Cs). Mmeoumeca B mutepatype 
anuble (*, ®, °, “) JaloT NOCTaTOUHO MOMHbIH MaTepHadl 10 H83MeCHeHHIO XHMHYe- 
KOTO COCTaBa IeJIOUHbIX OepHIOB. OrTMeuad 3aKOHOMepHOe YMeHbIIeHHe Co- 
HepxkaHHaA OepHJWIMA C YBeIHYeHHeM COsepxKaHHA LWLeNOUHBIX MeTAJVJIOB, 
\. MW. Puns6ypr (°) BbickasbipaeT mpeqnomo*Kenne O NaJIMYHH B aHHOM cyryuae re- 
repoBaJleHTHOrO H30MOpdu3Ma Be** na 2 (Na, Li, K, Cs)*, uro craHOBUTCA BO3- 
OXKHBIM OJlarofapA HaJIM4YHIO B CTPyKType Oepuuia nowIxX KaHaoB. Peute- 
ime BOMpoca O Mpupore WlemoueH B OepHaX MO HaIMUMH WIM OTCYTCTBUH B HHX 
1Z30MOPQHbIX 3aMellleHHH OTMeYeHHOPO Bblllle THMAa Cleqyer mperkye BCero HCKAaTh 
WaHHbIxX CTPyKTypHoro ucceqOBaHUA. C 9TOM WembIO Hamu (>) ObWIO MpOBe_eHO 
CHTTeHOMeTpHyeCKOe H3yueHHe Tpex OOpa3l0B Oepuiia Cc pasMUHbIM cosep- 
aHHeM UleOUHbIX MeTaoB. J[ocTatouHO TOUHOe oMpeyeseHHe MapamMerpoB 
pelleTKH MO JaHHbIM MPOMHAMUMpPOBaHHBIX JeOaerpaMM MO3BOJIMJIO YCTAHOBUTb 
aKOHOMepHOe H3MeHeHHe Napamerpa C pelleTKH Oepusia C COXpaHeHHeM MOCTO- 
HHOrO 3HaueHHA Mapametpa a. C 
/BEIMYeCHHeEM COJep%KaHuaA wWelovert 
apaMmeTp c yBesuunBaetca (Tabs. 1). 

Camo m0 ce6e ycTaHOBJIeHHe TaKO- 
O poOjla 3aKOHOMepHOrTO H3MeHeHHA 


Ta6anna 1 


pasMepOB AYeHKH Y WLeNOUHBIX OepH- 


Ne o6pasua 
ComeprKa- 
Hue Le- 
JIOUHbIX 
MeTaJVJIOB 


OB pa3JIMYHOrTO COCTaBa TOBOPHT O k lead Te tise ; 
HaIHYHH B AaHHOM Cilyyae He Mexa- ; a oe Brie ranean me 
HMYeCKUX IPHMeCeH APYrHX MHHEPa- — 3 | 7,23 | 9,200 + 0,012 | 9,227 + 0,008 | 1,0030 
JIOB, a O HasIMYMH H30OMOP@HBIX 3aMe- 

WleHHH, YTO NOMTBepxaeT OTMeUeH- 

Hoe Bbille npennonomwenue A. MW. Puns6ypra (7). Ocraetca ycTaHoBHTb, Kakoro 
pola H80MopdpHble 3aMelleHHA UMeIOT 3fecb MecTo. Jlia STOrO MbI NOMbITaHCb 
YCTaHOBHTb 3aBHCHMOCTb Me%K Ly XHMHYeECKHM COCTABOM LeJIOUHBIX Oe€PHIIOB H 
pasMepaMM OTBeYAIOWIHX HM QJICEMeHTaPHBIX AYeCK, AHAJIOTHYHO TOMY, Kak 3TO 

OBO CleaHO Aa wIMHHeNeli u coy B. UW. Muxeespi (°, *). 

B cooTpeTcTBHH CO cTaHfapTHOh cTpyKTypHOl dopmysol OepusaoB 
(Be,Al,Si,O,3) PaCCUHTHIBAIOCh YHCJIO ATOMOB KaTHOHOB, MpuxOAAlleecaA Ha 18 
KUCMOpOmHEIX equHH. TIpu mepecuere ucKlOYaOCb HeOOIbINOe KOsMYeCTBO 
BOLI, KOTOPasd, BEPOATHO, MMeeT WeOHTHBIM xXapaKTep (°). PesyJIbTaTbI mMepe- 
cyeTa mpHBeneHbl B Tab. 2. M3 sto TaO/IMUbI BAAHO, YTO BO BCeX H3y4eHHbIX 
HaMH OOpasilaX C yBeJIMYeHHeM KOJIMYeCTBA ILeEJIOUHBIX MeTAaJIJIOB COBEPIIeHHO 
3AKOHOMepHO COKpalllaeTcA YHCIO aTOMOB OepHJWIMA, a OCTAJIbHbIC KOMIIO- 
HeHTbI COXpaHAIOTCH B GOosee WIM MeHee MOCTOAHHBIX KOsIMueCTBaX. Kak u3Be- 
CTHO, B CTPYKTYpe OepHJIJ1a MOXKHO BbIJeATb PaCNOsOAKenHble NepNCHAUK JAP HO 
K BEPTHKaJIbHOM OCH CJION, CJIO*KeHHbIe WeCTHUICHHDIMH KOJIbIAMU 3 KPeMHe- 
KUCJIOPOAHbIX TeTPasIPOB, MH CBASHIBAIOINMe HX COM, B KOTOPbIX HaxXOJATCA 
OKTAadIPHYeCKH OKPYXCHHbIC HOHBI aJIOMMHUA UH TeTpas{pHueCKH OKPy?KeHHbIe 
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Ta6Omuua 2 i) 


Uncno aTOMOB ie ge Uucno ato- | 
ima ao On MOB KaTHOHOB ° ate i) 

KaTHOHOB Ha om ie 5 << { 
Bee eS Wee lb ae a3 Ha 18 KuCcH. ed. 3 a3 oe 

18 Kuca. ef. Om a s Hy | es = Retain a 

Pea] BD | 8S | Foe] ee rao | #23] 

BY, 

gen] £2 | 88 | gz) Fe 82) 284] 2 

a) [) x Line aS a 1S) 

; Be%| 35 | <8 | Ss2| Fee .| #2 | 2e"| a 
BH hi] Na] Cs |cal 228) eo | Sa | ge) Sea] Al | Fe) Me} T) Ge | cet| 

ot (5) 

2 5es| BS | 38 | 558] SES &: | Sze| 2] 
4 |0,42| 0,22 | 0,04 |0,03} 0,38 | 0,92 | 2,78 PM 0,41 1,93] 0,04 | 0,03} 0,041 |} 1,98 0,47 | 6,03 | 
2 10,46] 0,24 | 0,02 0,04] 0,76 | 0,83 | 2,66 3,04 0,45 | 1,92] 0,01 | 0,03] 0,01} 4,97 0,49 | 6,04 ; 
e |0,24] 0,47 | 0,19 J0,04) 0,94 4,03 ,| 2,47 2,96 0,52 |1,96| 0,01 | 0,03] 0,01 | 2,01 0,54 16,02 & 


vOHbI GepHsaiua. Kak BHAHO 43 TAO. 2, BapHallMH COCTaBa H3YYCHHbIX HaMlp 
LeOUHEIX Oe€PHJIIOB CBAZAHbI C 3aMeUleHHeM OePHJJIHA WeJIOUHBIMH MeTaJy 
JIaMH WM C 3aMeleHHeM aJIIOMMHMA 2Kee30M, MarHHeM H THTAHOM. 1 
056 O603HauuM CpeqHUH HOHHBIM pasuyc Wles04g 

‘ HbIX MeTasioB Ri, 6GepHimHA Re U alIOMHHHA Hp 
3aMelllalouHx ero KaTHOHOB Ra. B radu. 2 upu yl 
BeJeHbl 3HaYeCHHA CpeHHX HOHHBIX pauy H 
COB JWIA 93THX Tpex THNOB HOHOB. V3 ature 
J[AHHbIX MO2XKHO BbIBeECTH 3a4BHCHMOCTb M@XKII) 
BeJIMYHHOH cpegquero pasMepa Ri+ Re 1s 
Ri+Re + Rs MOHOB HU BEMYHHON Mapamerpé) 
Cc peuieTkKH Oepnaaa. M3 puc. | oryermHBc 
BHHO, UTO yBeH4eHHe MapaMerTpa C pellleTKrT 
ULeJIOUHBIX Oe€PHJIJIOB CBA3AHO C YBeJIHUeHHeN 
CpeqHero HoHHOrOo paguyca Al — Be caoa EF 
Puc. 1. Mwarpamma 3asucumoctu na- CTPYKTYpe OepHuiia. WubiMH caoBaMu, FE 
‘pameTpa Cc pelleTKH OepHuiia oT cpen- MaAHHOM CJIyYae BbIABJIAeCTCH 3aMeLLeCHHe Ma- 
Hero pasMepa paguycos Be+ ki JleHbKOrO HOHA GOepHJIIHA Ha KPYMHble wye- 
Be t- Rach Rs JIOUHBIe WOHbI. Kak MOXHO mpelcTaBuTE} 

ceOe Me€XaHH3M TaKOrO 3aMelleHHA, MpOTHBO- 

€CTECTBCHHOPO C TOUKH 3PeHHA KJlaCCH¥eCKUX MpekCTaBJeHHH KPHCTasJOXHMHH? 
‘Ckopee BCero 3}eCb HMeeT MeECTO TOT THI H30MOpiH3Ma, KOTOPHIii CBA3aH Cc 3a- 
MelLeHHeM C 3aMeHOH MOoOxeHUA (°). CreqyeT NomaraTb, YTOB JaHHOM ciryyae 


Ss 
bod 


EA Be OBS ADS ee 


Puc. 2. Cxemarnyeckve n306paxenne cTpykKTypHoro mMOTHBa 

ueMOUHOTO Gepusa. /— BepTHKatbHaA MpoeKuua, /7—ropu- 

SOHTAIbHAA MpOCKUHA. A — TeTPad{puyeCKH OKPy2KeHHbIit Be, 

6—oxktTaspuyeckH OKpyxKenubit Al, 6 — TeTpaazppt Si— O, 
2 — HOH WeIOUHOTO MeTauua 


TeOMCTpHA CTPYKTYPHOH NOCTpouKU GOepHsa ToMycKaer mpH 3amemeHuu Oepu- 
JIMA Ha WCOUHbIC MeTaJIJIbl PasMelleHHe MOocmeqHHX B TOM xe Al — Becnoe 
B NOJOCTAX, KOTOPbIe OrpaHHYeHbl CBEPXy UH CHH3Y WeCTHYICHHBIMA KPeMHeKHC- 
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OpOZHBIMM KOJIbIamMH. CrpykTypy Takoro lelOuHOrO SepHsa MOXKHO Cxema- 
fruueckH NpecTaBuTb B CwJleqyroulem Bue (puc. 2). Hao uMeTb B BULLY, 4TO 
B ULEOUHBIX OepHsiaX He BCe NMO3HIIMH, 3AHHMaeMbIe LWeIOUHbIM MeTaJVJIOM, 
3aNOJIHCHbI M B COOTBETCTBHH C YBeJIMYCHHeEM KOJIMYECTBA LeJIOUHbIX MeTAaJIJIOB 
BeJIMUMBaeTCA KOJIMYCCTBO BAKAHTHBIX OepHJIIMeBbIX TeTpas pos. Cuekyer m0- 
araTb, 4TO TaKOTO pOJla YC/IOXHEHHbIe 3aMeI[eEHHA He CTOJb peAKH cpelu 
WIMKaTHBIX MMHepaJios. 


JlennurpaycKuii rocyapcTBeHHblii yHHBepCcuTerT Ilocrynuo 
um. A. A. )KqaHopa he) WALL Whey 
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Aornxann Akayemun nayr CCCP 
1958. Tom 118, Ni 4 


MAJTEOHTOJOIH A 


ll. A. MOMOB u Fr. K. KOHAPATbDEB 


K BOMPOCY OB KAEHTH®HKALWKH ACKONAEMON 
M COBPEMEHHOM [Ibi JIbUbI BOAAHOFO OPEXA' 


(ITpedcmaeacno akadenukcm B. H. Cyxaueeotm 22 VIT 1957) 


B pa6ote ofHoro u3 Hac ('') HeM3BeCTHAaA MbWIbIa, HaWJeCHHaA B OJIMPOLeHo- 
3BIX OTJIOMKCHHAX OebCKON CBUTHI (7, °) H OTMeYeHHAaA MHOFHMH UCcIeqoOBaTe- 
tamu (4, °, 770, 18, 14 17, 26) B TpeTHYHBIX TOMMLaX Ha OOIWMPHIX mpocrpaH- 
oTBaX OT ATaHTMYecKoro JO Tuxoro oKeaHoB, Oblula HeHTHUUMpOBaHa Kak 
dblibua Trapa L. s. 1. OcHoBaHHem JIA TakOro 3aKJIOUCHHA NOC yKUIHN Kak 
AaXOJIKH COBMECTHO C MbIvIbILOH BOAAHOFO OPexa OCTATKOB H OTMeYaTKOB MIOLOB 
gucTbep Trapa (*), Tak MU px reomormueckux, MameoreorpadpuyeckuXx, IKOJIO- 
rH4ecKHX UM OMOOrMYeCKHX MpesMocbwiok. Hakonell, aHaTOMMYeCKHe H MOpo- 
MOrHueCKHe YePTbI HOBOH CPOpMbI HANOMMHAIN CTPOeHHE MbIVIbIbI BUJOB CeMel- 
tTpa Onagraceae, B cocTaB KOTOporo HekoTopble 6oTaHuKnu ('*, *°) BKOUaIH 
[Trapa. B nacTosulee BpeMA BOMAHOHM Opex, Kak OJMH poy Trapa, BbIzeueH B Ce- 
elictso Hydrocaryaceae Reimann (°), uro mouHOCTHbIO ONpaBAbIBaeTCA JAHHbIMH 
HHaTomun (7*), sMOpHosorun (°”) w namHHosorun. Ilo cBoxke, co6paHHok OpyTMa- 
wom (1°), mepBpoe omucaHue MbiuIbibl Trapa Tam B 1815 r. Mup6enp (7%). B rpuz- 
WaTbIX rojax upowworo cromerusa IlypKunbe (2°) u Buiod (78) Takxxe paccmaTpH- 
BaloT Mblibuy Trapa. B 1895 r. nosBusmocb ucceqopanue [u66enn u Meppepo (74) 
ino aHaTOMHM HM MOpdosorHu pa3BHTHA WBeTOB uM Iw0,0B Trapa natans L. Ho 
imMiub B 1927 r. Accopcon (*”) onyOHKOBAa TpYA, NOCBAILeHHBIN HeHTHpUKAalHN 
cKomaemoit nbimbub! Trapa natans L. Spyrmau (°°) B 1942 r. npuBest u3 padoret 
Accopcona pucyHku Mbibibl Trapa, ap 1952 r. (1°) BnepBbie Ja nmaMHOOrH- 
eCKyIO XapakTepucTHKy cemelictsa Hydrocaryaceae Ha OocHOBe HCcCeqOBaHHA 
pex Bugos: Trapanatans L.,T.bicornis, T. cochinchinensis. 
YnomsanHeM eule uccmeqoBaHue BaH-Kamno-JIionian (7°) 0 mbWible BOAAHDIX 
pacreuuit (B TOM uncIe uM Trapa). B pyccKol muteparype H. J. Mueqnnutpnan 
(1°) snepBble Jam OOMINH WuarHo3 WUCKONaeMOM UbIIbUbI posa Trapa uw pucyHoK 
Mblibubt T. astrachanica (Fler.) Winter. Baarogapsa smo6e3sHoctw B. H. Ba- 
CHJIbeBa, 3a YTO Mbl MPHHOCHM eMY OuJlaroJapHOCTb, MbI NMOJYYHJIM MbIWIbILy 
NATH BUJOB BOAAHOTO Opexa: T. Komarovii V. Vassil., T. tuberculifera V. Vas- 
sil., T. astrachanica (Fler.) Winter, T. hyrcana G. Woron. T. caspica V. 
Vassil. Bcero oka3amocb 210 mblibieBbIX 3epeH, UACTbIO B MIMILEPHHe, a YaCTbIO 
B @OpMe %*KelaTHH-PIMUepHHOBLIX MpenapaToB. Bce sepHa ObIIM MCCIeOBAaHE!, 
H3MepeHbl H 3apHCOBaHBbl. 

Ha puc. | noKa3ana MbIbWa STHX NATH BUYOBB NOMAPHOM MW SkKBATOPHabHOH 
mpoekiHH. PasMepbl MbIJIbIeBLIX 3€PeH, B 3aBMCHMOCTH OT Bua, KOeOIOTCA 
or 72 no 111 » B 9KBaTOpHaJIbHOM Mosox*eHHH UH oT 68 Jo 99 ». B NOWApPHOH Mpo- 
ekiluH. DopMa 3epHa B 9KBATOPHAJIbHOM MOJIOX%KEHHH OBAIbHaA, B MOAPHOK Mpo- 
€KIMH — OKPYyrao-TpeyroubHad, C BepliMHaMH, Kak Obl OOpesanHbiMu. OKsuHa 
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Puc. 1. 1 —5—Trapa caspica V. Vassil.: r—5 — SKBATOPHaIbHOM NomOxeHHY, 4, 5 — B nowsap-ly 
HOM NomoxKeHHH, 6—9 — T, hyrcana G. Woron.: 6, 7 — p SKBATOPHAJIbHOM MOvOKeHHH, 8, 99, 
B NOJSIPHOM mMOOmwKeHHH; 10 — 15 — T. astrachanica (Fler.) Winter: 10—13 — g SKBAaTOP Hasp4| 


HOM nonoxenuu, 14, 15 —B nonapnom TomowKenHu; J6—/8 —T. tuberculifera V. Vassil.: : 


HO. SU 28 9KBATOPHaNIbHOM MOMOKeHHH, [S— B NOAPHOM MomOKenun; 19 u 20 — T. Komaro- lf 
vii V. Vassil.: 19 — B 9KBaTOPHa/IbHOM NOO*KeHHH, 20 — p NOJAPHOM NoOKeHHH; 2/—25 —' 


HeMOpasBuTble HIM TepaTosorMueckne (bopmer Trapa sp. sp. 
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iBYCOMHAA, CPaBHHTeIbHO TOHKaA, He Tviaqkaad. OppzTmMan (2°), omucpipasn 
|bWIbILy CeM. Hydrocaryaceae, 3aMeuaeT, UTO «9K3HHAa, OYeBHIHO, HMeeT Oouee 
JIM MeHee ryOuaTblli XapakTep, OMHakO Ha NOBepXHOCTH rpeOHel uacTO HaxXoO- 
RAT Coulee OMHOPOHbIe, MaJICHbKHe, OKPyrvible Tea». Camo mpuMeyaTerbHOn 
ACTHIO IIbIJIbIEBOrO 3ePHa ABJIAIOTCA BbIPOCTb! 9K3HHbI, OOpasyloulue TPU BOUI- 
| 

| 


| 


| 


\MCTLIX PpeOHA, PaCMOJIOXReHHLIX M€PHAHOHAIbHO, BLICOKHX MOcpequHe HU YTOH- 
HAIOWUXCA K MOOCaM. Y MCKOMaeMOH MbIIbIbI 3TH PTPCOHH UACTO OTCYTCTBYIOT. 
Ilo BepluIMHaM TpeyroJIbHHKa pacnosoxenbl TPH nopbl. Boposy_ Toxe Tpu, HO 
PHM “aCTO MVIOXO pa3JIHYHMbI, a HHOra MH COBCeM HeBHAHMbI, TaK KaK 3aKDbITbI 
/peOHamn, I[Ber 300THCTO-xeNTHM. IIpH paccmMoTpeHuu HallIMX PHCYHKOB Cc 
Hepporo B3risjla TPYHO 3aMeTHTb Kakue-H60 MoOpdboorMueckHe BUOBbIE 
NTaMunA. Ilo-BuquMOMy, He ycTaHOBH Mx uM OprzTMan (2°), usyuaBIIMH MbVIbILy 
BHOB U3 Pe3KO pa3JIMUHbIX TeorpadwyecKHX OOlacTeli: eBponelickHH BHI 
{.natans L.u 1oxkHOasuatckul Bu T.cochinchinensis. Ec pacnovloxKuTb MbWIb- 
ly MCCJIeqOBaHHbIX BHJOB MO pa3sMepaM, TO CaMble MeHbIUIMe pa3mMepbl OyyT 
y Mblbibt T. hyrcana G. Woron., T. caspica, V. Vassil. u T. astrachanica 
iFler.) Winter, a campie Compuine y mbwibubt T. Komarovii V. Vassil. u 


Ta6auna ft 


PasMepbl MbIJIDILeBbIX 3epeH BUAOB Trapa (B MHKpoHax) 
vas 
a OKBaTOpHasbHOe IlonapHoe 
o TlOIO*KeCHHE molo*weHHe 
Bua a ' t 1 ‘ 
Pea lade pace |e la a 
t Se | = Ns) Be | ES S iS 
=a] 8 $ S 3 o ES o 5 < o 
TH] BS | ma S| na | zal] & 
T. Komarovii V. Vassil. 96 82 116 99 68 89 90 
T. tuberculifera V. Vassil. 39 | 99 108 | 103 89 92 90 
T. astrachanica (Fler). Winter] 13 | 72 89 87 72 92 7 
T. caspica V. Vassil. 12 | 79 92 85 70 76 75 
| T. hyrcana G. Woron. 50 | 72 92 80 | 69 82 76 


| 


T. tuberculifera V. Vassil. (cm. Ta6a. 1), T. e. BHAbI BOLAHOFO Opexa, OOaaroulHe 
MbWIbIOH Ooubllero pa3sMepa,— o6uTaTemH Anonuu u Jlanbuero Boctoxa, a 
BUJ[bI C MIbIIbILOli MeHbLero pa3sMepa Tarorewr K Eppone. H. JI. Muegamueustu 
(1°) npuBoguT AA MblIbueBoro sepna T. astrachanica (Fler.) Winter quamerp 
D0 —62 vu, T. €. elle MCHbIle, YM y Hac, HM 9TO OWIMKE K UCTHHE, TaK Kak B Halen 
TaOMWe WaHbl pesy/IbTaTbl H3MepeHHi TObKO 13 3epeH. Ilo Accopcony (?’) 
JMaMeTp Mblibleporo 3epHa T. natans L. paBex 50—70 ». Xora HeGompblioe 
WHCJIO H3MEPeHHbIX 3e€PeH He aeT BO3MOKHOCTH ClleaTb OKOHYATEJIbHOe 3a- 
KioveHHe O AudPepenWHalHH MbWVIbUbI BUJOB BOAAHOTO Opexa NO pa3sMepaM 
H, MOBHMMOMy, pa3Mep 3epHa BOOOMIe He ABIAeTCA pelllaiolluM MoKa3a- 
resieM, IMPHBeeHHbIe MaHHble MO3BOIAIOT BCe Ke CelaTb HeKOTOPHIe 
BbIBO JIbI. 

CpaBHeHHe MbWIbIbI H3 TPCTHYHBIX OTORKeHHH SanaqHo-CuOupcKolt HH3MeH- 
HocTH, Enucelickoro Kpxxa WH Typralickol BnayMHbI NOKa3bIBaeT, UTO ee HYXKHO 
ACHTHPHUHPOBATH C MbWIbWOH T. natans L., T. caspica V. Vassil., T. hyrcana 
G. Woron. u T. astrachanica (Fler.) Winter, T. e. c mbluIbuol eBponelcKux MIN 
Majloa3HaTCKHX BHJOB. 

Mckonaemaa Mblibla BOAAHOrTO Opexa H3 TPeTHYHBIX OTMIOKeHHH Jlarb- 
aero Boctoka, Caxauiia WM pyrax TeppHTopHi, mpunexaujux K Tuxomy 
9KeaHY,— HHOTO THMa, H e€ COBPeMeHHble aHaJIOrH HYXHO UCKaTb cpelH 
3H0B Trapa, OOuTAaIOUIMX 3]eCb x*Ke. 

Takum o6pa30Mm, HCKONaeMyt0 MbWIbILLY BOAAHOTO Opexa H3 TPeTHYHBIX OTVIO- 
KeHuH Epponbl uw a3HaTcKow yactH CCCP MoxkuHo B NepBoM MpHOH2KeHHH pasye- 
IHTb Ha JjBe rpynnmbl: eBponelicKylo (aTJaHTHYeCKYIO) H BOCTOUHOA3HATCKYIO 
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(THXOOKeaHCKYl0), a pa3vIMUHe B KJIMMaTe 9THX TeppHTOPHH HM perxKHMe aKkBAaTCh 
pHi, mpuBewilee K TaKOH AucpepeHunaluu, HMeO 34eCb MeCTO yrxKe B Maecy 
rene. 


Ka3zauMHcKad reosloro-MoMckoBad SKCHeqMIUMA Tloctynusi10 
KpacHoapckoro reomoruueckoro yipaBJieHHA 10 VII 1957 
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822 


Jlokxanaypr Akawemunu nayk CCCP 
1958. Tom 118, Ni 4 


PHCTOJOVHA 


C. A. BYBAHJIO u ®. 3. MEEPCOH 


PACTOXHMHYECKKE JAHHbBIE O COOTHOUWIEHHK PJIMKOFEHA H 
KPA B MMOKAPIJIE IPH 9IKCHEPHMEHTAJIbBHOM MIOPOKE CEPA 


(I[pedcmaéeaeno axademukom JI, A. Opbeau 8 VIII 1957) 


£B panee omyOJIMKOBaHHbIX paOoTax OHOrO U3 Hac (') OblIO MOKa3aHO, 4TO 

PpasBHTHe KOMMeHCaTOPHOH NepecTpoHkH cepa Moce CO3qaHHA 9KCMepHMeH- 
|TaJIbHOrO CTCHO3a AOPTbI XaPaKTePH3yeTCA BbIPAKeHNOM CTaAMMHOCTHIO (VHK- 
IMOHAJIbHBIX OMOXHMHMYECKUX H MOpdouorMyecKHX u3sMeHeHHH. IIpu onpegese- 
HHH OMOXHMHMYeCCKHM MeTOAOM KOHUWeHTpaluH TIMKOreHa B MMOKapye Opuio, 
B YaCTHOCTH, YCTaHOBJIeHO, YTO B TeyeHHe MepBbIX 3 CyTOK Nocwe cosqaHua 
SKCNeEPHMeHTaJIbHOrO MWOpoKa MpOHCxXOAMT MawenHve KOHUeHTpalluH rauKorena 
B 2—3 pa3a, 3aT€M KOHUCHTPallWA IMKOreHa NOCTeMeHHO BOCCTaHaBJIMBaerca 
Hw uepe3s 1,5—3 Mec. OKa3bIBaeTCA HOPMaJIbHOH. 
. B janHok paOoTre u3yuaacb JMHaMUKa COjlepxKaHHA TvIMKoreHa WH 2XUupa 
B MHOKapjle C TeM, UTOOLI BLIABUTb COOTHOWeHHe MexXKY STHMH KOMMOHEHTaMH 
_B Wpolecce KOMMeHcaTOpHOH Mepecrpolkn cepyua. Tucroxumuyeckoe onpere- 
| meHMe cojlep2xKaHHA TIMKOreHa HM %KUpPa B MBILUMe JIEBOTO Ke yLOUKa MPOu3Bo- 
Wu0cb Kak B OM Kaliue, TaK MV B OTLaJICHHbIe CPOKH Nocwe CO3jaHHA CTeHO3Aa 
| AOPTHI. 
| MetToguxk a. OnbirTbl Obl mpoBeyeHb! Ha 16 KpOHMKaX-CaMIlax BeCOM 
2—2,8 Kr, pa3JeJIeHHbIX Ha TpH rpynnpl: 

I— 6 kpoanuKos, cepa KOTOPBIX ObIH B3ATHI WIA HCCJIeNOBaHHA yepes 
2 cyTOK Mocme cO3qaHHA CTeHO3a aOPpTHl. 

II —6 kpoumuKop, cepa KOTOPbIX ObIH B3ATbI WIA HCCIeOBaHHA Yepes 
3 MecAlla Nocwie CO3qaHHA CTeHO3a aOPpTHl. 

II] — 4 KonTpoubHbIX KpOJIMKa, KOTOPbIM He NPOH3BOMIOCh ONepaluH. 

OKCHeEpHMeHTAJbHbIM CTCHO3 AOPTHI Y 2KHBOTHHIX NepBHIX JBYXIPylM co3saBau- 
CA MO paHee omHcaHHOl MeToguke (*) MyTeM MepeTArHBaHHA aOpThl IWelKOBOH 
JMraTypol HW BbIParKaJicA B CY*KeHHH MoMepewnoro CeyeHHA HayaIbHOM YacTH 
BOCXOJALleH aOpTbl B YeTHIPe pasa. B3aaTue cepAila NPOMSBOAMOCh NOX scup- 
HbIM HapKo30M. IlomoBuHa KaxKforo cepAlla B OuM2KalwiMe 5—10 cek. norpy- 
Kaslacb B 1-10 dbuKcupyroulyio cmecb HlaOagama. Bropaa nomopuna cbuKcupo- 
Balacb B 10% cdopmasmuue. Matepuan, PuKCHpOBaHHbI B POpMaJIMHe, YaCTHYHO 
3aJIMBaJICA B WeJIOHIMH, a OCTAIbHaA YaCTb 3aMOPaXHBallaCb YIIeKHCJOTOH. 
Cpe3bl OKpalliMBasIMcb TeMaTOKCHMH-903KHOM, cyyaHom III no JixKexcony. 
Cpesbl, (ukcupopaHuute no MWaGanally, 3aiMBasIMCb B WeJIOMAMH UM OKpallMBa- 
JIMCb MepHosat-tundom. Jlerkue H MeyveHb %KUBOTHBIX PUKCHPOBAJINCb B Copma- 
JIMHE WM OKpallINBaJIHCb TeMaTOKCHJIMH-303HHOM. 

Pe3symbTaTb. Mopdonoruyeckad KapTuna Cepell KOHTPOJIbHEIX 2KH- 
BotTubix (II] rpynna) xapakTepH30Baslacb KOMIMA@KTHbIM PaCIOJIOHKeHHeEM BOJIO- 
KOH MHOKapyia C U€TKAMH S[paMu, XOPOloO BbIPAaxKeHHOH NoMepeyHol ucuepyeH- 
HOCTbIO HM MOJIHbIM OTCYTCTBHeM X%KUpa B MpoTonmasme. Tunxoren Audpy3no 
pacnpocrpaHssica 10 BCeMy MHOKapJY B BUC MIKUX KpaCHO-PHOJIeTOBBIX 3epeH 
HeOJHHaKOBOH BeJIMUMHbI. SepHa 3alOsIHAM BCIO TOJILLY BOJIOKOH, OCOOeHHO 
rycTo pacnoviaraich B CyO3HJOKapAMaNbHBIx COAX MMOKapza (puc. | HaBKu. 


Rrerp. 720). 
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Uepes 2 cyToK mocsle co3qaHHA 9KCMepHMeHTAabHOrO CTeHOSAa aOpTE! (I ee 4 
Ila) OTMe¥aJIOCb YBEMYCHHE OTHOCHTEIbHOFO Beca Cepia KpoHKOB 0 0,30—}7 
0,32% npu Hopme 0,24—0,27%. MakpocKomuueckH Cepia yBeMYeHbI, MOJIOCTI 
pacluHupeubl. : 

IIpu rucrosoruyeckom McculeqOBaHHH MBILUeYHbIe BOJIOKHa MeCTaMH JHCKOMI} 
IICKCHPOBaHbl, MeCTaMH paciOularaiwoTcA KOMMAaKTHO. Spa ux cHrapooopasi 
HOM (POPMbI, CBETIbIe, C YETKUMH AAPbIIKAaMH. DUOpHJIbI PacNOsIO*KeHbl PdixJO! 
nonepeywad HCuepYeHHOCTh MX BbIpaxkeHa xopowio. CapKonsasma cabo BOC 
IIPHHHMaeT 3O3HH, Me@JIKOZEPHHCTa, MeCTaMH BaKYOJIM3HpOBaHa. i 

IIpu okpacke cyJaHOM BbIABJIAIOTCA M@JIKHe KallesIbKH %Kupa. /Kup pacnpedy 
JesleH B MHOKapye He PaBHOMePHO, a OTKJaZbIBaeTCA B rpyllax BOJIOKOH, pac 
NOJIOXKEHHBIX BOJIM3H KPYMHbIX BeH, 'laBHbIM OOPa3s0M B CTeEHKe JIeBOTO Kes yp 
youka. Tako xXapakTep OTJO%xKeHUA HaNOMHHaeT TaK Ha3blIBaeMOe THIPOBOEH 
cepaue (puc. 2). : 

IIpu oxpackxe no Ula6anamty rauKoreH B WeHTPaJIbHOM IlvlacTe MHOKapjé 
mouTu oTcytcTByet. B cyOamvKapuasIbHOM Coe sIeBOrO KeyouKa MU B cyO+ | 
9HOKapANaJIbHbIX CJIOAX MHOKapfa OOOUX *KeYOUKOB COXpaHAeTCA PIMKOTeHy 
B BHJe€ MeIKOM KpacHOBaTO-:puoueTOBOH 3epHHcTocTH (cM. puc. 1). ) 

Takum oOpa3om, yepe3 48 yac. mocue CO3qaHHA CTeHO3a AOPTbI COJepKaHHellh, 
PMCTOXUMMYECKH ONpeleMAeMOrO TAMKOPeHa B MHOKapfle Pe3KO YMeHbIUIAaOCb. 
TlapanembHo Cc 3THM, Pa3BUBaJIMCb ABJICHUA BbIPaXKeHHOH 2KUPOBOH AMCTPOMUH. | 

CrpomMa MvoKapfa B Te *e CpOKH Mocse cosqaHHA MopoKa. MpescTaBenale 
MpocohHkaMH HeXHOH COCAHHHTEJIbHOH TKaHH. CojyepxanHne MOJHCaXa PUOBY 
B COCJHHHTeIbHOH TKaHH MO CpaBHeHHIO C HOPMOH oMmpeseeHHO YMeHbIUIeHO.# 
Mectamu BCTpeyaloTcaA OUarOBble HHUIbTpaTbl H3 MakpoOdbaraJsIbHbIX KJIETOKH 
C MIPHMeCbIO JIMMPOHAHBIX JIEMeHTOB. B palione CKOMJIeHHA STHX KJIETOK CoeqH- 
HUTCJIBHOTKAHHbIe BOJIOKHa TOMOPe€HH3HPYIOTCA, MOMHCaXapHAbl UX He BbIABUJIA- 
1OTCA. t 

Cepia 2XHBOTHBIX, YONTBIX Yepes 3 MeC. ToCJIe CO3qaHHA CTeHO3a AOPTHI F 
(II rpynma), 6bl1n 3HauNTeIbHO yBeJIMYeHbI B pasMepax. Crenka JIeBoro *Kewy- 
Wouka yTouwulena. OTHOCHTeIbHbIN Bec cepmem cocraBaat 0,42—0,60%, T. e. 
Ha 100% 6oabuie Hopmutl. IIpu rucrosorvyecKoM HCCeOBaHHH BOJIOKHa MHO- 
Kapa yBeJMUeHbI B OObeMe, OCOOeHHO B YUACTKAX, PACMOJO*RKEHHBIX CyO3HO- 
KapHaJIbHO, PUOPUJJIbI PactOJIOKeHbI GoJIee KOMMAKTHO, 4eM B HOpMe. CapKo- 
M1a3Ma HHTCHCHBHO OKPallHBaeTCA 903HHOM. Spa KpyMHble, Xopowio oKpa- § 
IWCHBI, C KPYNHBIMM sApbiukamnu. IIpu oxpacke cyano III xupa He o6Hapy- 
*KeHO. ukKoreH B BUe MeKOM 3ePHUCTOCTH COLepRUTCA BO BCeX COAX MUHO- | 
Kapa, OCOOeCHHO MHOrO eFo B CyYOSHAOKapAMabHbIX COAX TIpaBoro H AeBoro 
KE YMOUKOB, Pe OH SaNOJIHAeT BCIO TOJIIMLY BOJIOKOH. B WeHTpasibHOM MvlacTe 
MHOKapa JI€BOrO *KesyhOuKa COepxKaHne TiMKoreHa HepaBHoMepno, [Ilona 
C HOPMAaJIbHbIM COMep*KaAHHeM TVIMKOreHa YepesyioTCA C yuacTKaMH, Te uKO- 
Treva Mao. B MHoKapye MpaBoro xKeAyLOUKa MIMKOreH paBHOMepHO pacmpeye- 
JIS€TCH B BOJIOKHAX BCX CJIOCB CTCHKH. 

Takum 06pasom, B NO03qHHe CpoKH Mocwle cosmanns mopoKa cepa comep- 
*KaHHe THCTOXMMHYECKH ONpeeMAeMOrO TIMKOreHa B MHOKapse MOUTH MoOJIHO- 
CTbIO HOPMaJIM3yeTCA, H B TO Ke BPCEMA BOSHHKIIMe MepBOHAaUaJIbHO ABJICHUA 
*KMPOBOH ANCTpo@uN Mpetepnewator oOpaTHoe pa3Burne. Crpoma cepmla 
NpeACTaBAeTCA B Bue rpyOoi KpyMHoMeTUCTOL CeTH PeTHKYAAPHBIX BOJIO- 
KOH, OoraTbIx NouMcaxapHyaMu. DHMOKapy seBoro KEY LOUKA Pe3KO yTOJIMeH 
MO CpaBHeHHi0 C HOPMOM M paHHHMM cpoKaMN Mocse co3maHua cTeHosa Hu 
MpCACTaBIACTCA Ha Paspese B BUAe WIMPOKOM MOOCHI rpyOOBOJIOKHUCTOIi coe- 
AMHUTeIbHON TKAaHH. 

IIpu uccieqopanuM serkux y YeTbIPeX MKHBOTHBIX I rpynnp (uepe3 
2 cyTOK mMocde cosqaHusa cTeHosa aOpTb!) OTMeYaJIvCh sABJeHUA 3acTos 
4 PeskOrO MOJHOKPOBUA MEK aJIbBEOMAPHBIX HeperopoOK, a y ABYX 2KUBOTHEIX 
KaPpTHHa BbIpaxKeHHOLO OTeKa JIEPKOFO C 3alMOJIHCHHeM aJIbBeOWI TpaHccyaTom. 
B meyeHv OTMeyaJIMCh ABsJIeEHHA BeEHO3HOrO NOJHOKpoBua. B merkux nu neveHH 
*KHBOTHBIX APYrHX CepHH OTKJIOHCHMM OT HOPMbI He HaGsOMaTOCD. 
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IIpu OleHKe MOMYYeHHBIX JaHHBIX cyleyeT MMeTb B BUY, TO B Nepvog ocTpo 
\OSHHKINeH THneppyHKWHH cepa Mocse OMHOMOMeHTHOrO CYyKeHHA aOpTbl 
yeTbIpe pasa NOTPeOHOCTh Cepia B KHCOPONe MOXKET BOSPAaCTH 3HAaYHTeMbHO 
bICTpee, UCM TpaHCNOPpT KHCIOpOfa C KPOBbIO HM aKTHBHOCTb OKHCJIMTeIbHbIX 
@PMe€HTOB MHOKapja; TaKHM OOpa30M, BO3HHKAeT ABJICHHE OTHOCHTeIbHOH ru- 
oxcun. Ilo umetouyumcs JaHHbIM (°), peskoe MayeHue cosepxKanua riMKorena 
MHOKapjle ABJIA€TCA MOCTOAHHBIM CJIEXCTBHeM THMOKCHM HU, Kak NOKa3aJv 
ccleOBaHHA Ourebrapyra (*) u Akopaesa (4), o6ycmoBleHo akTuBalluel 
HaspoOHoro pecuutesa AT®. Jipyrum xopolio M3BeCTHbIM CJIeCTBHeM rull- 
.0KCHH ABJIACTCA OTOXKeRHE B MHOKape AKUpa U3 MpoTekatoulel KpoBu (*). 
TakuM OOpa30M, NaweHHe cofepxkaHuA rIMKOreHa HM OMHOBPeMeHHOe OTVIO- 
eHle *Kupa, THCTOXHMHYECKH OMpeyesAeMble B MHOKapse B OCTPble CPOKH Nocwe 
‘O3aHHA MOPOKa, ABJIAIOTCA MOCeseHCTBHEM OTHOCHTeIbHOM THnOKcHH. B 6o- 
ee MO3QHHE CPpOKH Mocsé CO3qaHHA MOpOKa, HECMOTPA Ha Mposom«Karoulyioca 
“AMePMYHKUMIO Cepflla, ABJICHHS OTHOCHTeIbHOM PHMOKCHM CHM KAaIOTCA 3a CUeT 
OOuIM3alMH KOpOHapHoro KpoBoOoOpallleHHA HM aAKTHBAWMH OKHCJIMTEJIbHBIX 
ePMCHTHBIX CHCTeM, OGecMeuuBalolleH yBemMyeHHe adspo6Horo pecuuTe3sa ATO. 
pesybTaTe HaOsOfaeTcA BOCCTAHOBJeHHe COJepxKaHHA THCTOXHMHYeCKH 
olpeyesAemMoro riuKoreHa HW HCUe3HOBEHHE OTJIOMKeHHH AXUPa B MHOKapse. 
| BbIlsBuBLIMMicd B 9KCMePpHMeHTaX OCHOBHOM cbakT, 4YTO MaweHve coxepxKaHuA 
JIMKOreHa C OOJIbLIHM MOCTOAHCTBOM COMPOBOKAaeTCA NOABJICHHEM OTJIOXKeHHH 
%KUPa H, HaOOOPOT, BOCCTAHOBJeHHe 3anacoB IMKOreHa CONPOBORMaeTcA HCyes- 
HOBCHHEM OTJIOKCHHA WUPAa, OCTABIACT OTKPbITbIM BOMPOC O TOM, MpoTeKaloT 
MM 9TH ABJICHHA NapaJJIebHO WIM OHH HHTHMHO CBA3aHbI MexKAY coOoh onpe- 
J@JIeHHbIM OHOXHMHYCCKHM Me€XaHH3MOM. 


LentpabHbii HHCTHTYT yCOBepIUeHCTBOBaHHA Bpayek Tlocrynuao 


Ileppstt MockopcKu MeqHUHHCKHH MHCTHTYT 1 VIII 1957 
um. H. M. Ceuexosa 


WHMTMPOBAHHAA JIMTEPATYPA 


1.3: Meepcon, Apx.naton., Ne-4 (1954). 720. 3. Meepcoun, M. E. 
Eroposa, A. C. ys, Bonp. meg. xum., N 7 (1955). *§B. A. Dureabrapa t, 
Hsp. AH CCCP, cep. 6uon., Ne 2 (1945), * W. B. Wartman et al., Arch. Pathol., 
62, Ne 4 (1956). * Chang, J. Physiol., 27, 113 (1938). 
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Jlokaaygn Akagemunu wayr CCCP 
1958. Tom 118, Ne 4 


} 
TP HCTOJIOVH 


B. E. TABPHLUAHA 
OB A®®EPEHTHOM MHHEPBALMM WJIEOWEKAJIbBHOrO C®MHKTEP.S 
(ITpedcmaeaeno axademuxom K. M. Botxoeoim 4 XI 1957) 


Mopdosornueckue JaHHble O YYBCTBHTeJIbHOH HHHEPBalHH WJeOMWeKaJIbHOr 
c(bHHKTepa BeCbMa CKYJHbI, OHM OrpaHHunBaroTca HcceqoBaHHamu O. H. Buuc 
rpanoson (7) u cooémtenuem 3. H. Xopoc (?): BunorpajoBa onncala pelentoy 
KYCTHKOBOH (POpMbI! B FaHIHH NOACIH3HCTOTO CIVIeTeHHA HeOWeKaIbHOFO CCPHHK 
Tepa molwaneH. Xopoc Ha6mofasia pelenTOP KJIyOOUKOBOH CPOpMEI, Pacmmoso*Kek 
HbIM B TaHridH Me2KMbIIMIeuHOrO CIVIeTeHHA KOWKU. B To Ke BpeMA PAL PU3UC 
JIOTHYCCKUX JKCMEPHMECHTOB TOBOPHT O TOM, YTO UYBCTBHTEJIbHOCTh HJIeCOWeK aE 
HOrO C(PHHKTepa HaMHOTO BbIIIe YYBCTBHTEJIbHOCTH CM@2KHbIX C HHM YuaCTKO 
KHUIeCYHOH TPyOKH. 


Puc. 1. UyscrButembHOe OKOHYAHHe KYCTHKOBOTO Tua CAH3HCTOL O60- 
JIOUKH HIeOWeKabHOrO CPHHKTepa OBUBI. Hopma. BuapuroscKnii — Tpoc. 
Lelic. O6. 40, ox. 15x | 
Ilpopoawa rucrosornyueckue Hu 9KCHEPUMCHTabHO-MOpcboulorHueckne uccwe-| 
AOBAHHA HEPBHOrO allMapaTa UMeOWeKaIbHOrO CCPUHKTepa Pa3JIMUYHIX CebCKO-| 
XOSAHCTBCHHDIX XXHBOTHBIX (KPYMHBIX H M@JIKHX XKBAUHBIX, OMWayeli, BCeATHBIX | 
M BepOw0J0B), MbI YCTaHOBHJIN B Pa3JIMUHbIX COAX CCHHKTepa HamHuHe Ooub-| 
Moro KOIMYeCTBA YYBCTBUTeIbHBIX OKOHYAHHU. Ilo mMecry pacnomoxeHHNa BCe 
YYBCTBHTCIbUbIe OKOHYAHHA WICOMeKaIbHOFO CHHKTepa MOFyT ObITh MOApasye-| 
Jl@Hbl Ha TPH rpynmbl: 1) pelenropbl cu3ucTO O6on0uKH, 2) pellenTopbr MbILIey- | 
HOM OOO0UKH H 3) pelenTopbI raHrvines. . 
Pelenropbl, HaxXOQAMMeCA B PasIHUHbIX COAX CAUBHCTOT o6o0"UKH, MOUTH 
ognHoTunubl. Ilo opme HX MOXKHO OTHECTH K KYCTHKOBOMY THITY TOM WIM MHOH 
cmoxHocTH. Bovwbilad yacTb H3 HUX OOpa3yeTca 3a cueT MOCJIeOBAaTeIbHOTO 
AMXOTOMHYECKOLO BeETBJICHHA OCEBbIX WHJIMHAPOB MAKOTHBIX HePBHBIX BOJIOKOH. 
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| 
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JloBobHG YaCTO pasJIMUHbIe BeTBH OLHOFO U TOFO Xe pellenTopa sakaHyuBawrca 
Ha Ppas/MUHbIX CyOcTpatax, Ha puc. 1 moKasaHo ONO M3 OKOHYAHHH KYCTHKO- 
Boro THIa, KOTOPOe JleXKHT B CAM3HCTOH OOONOUKe (Ha rpaHulle MYCKYJIbHOrO 
COA CIM3HCTOH OOOMOUKH C COOCTBEHHO CJIM3HCTBIM CJIOeM), ITO OKOHYAaHHe (pop- 
MHUpyeTcaA 3a CYeT MAKOTHOPO HepBHOrO BOJOKHa. BomoKuo nocsie BbIxXOJa 3 
oOulero CTBOWa, Mpoliqd HekOTOpOe paccTosHHe B HOJCAMHB3UCTOM O6o0UKe, 
TepAe€T MAKOTb HM JeHTCA Ha HECKOJIbKO BeTOUeK, Kax%K ad U3 KOTOPbIX, B CBOIO 
ouepelb, Take HEOHOKPaTHO JeluTca. BerBu pellenTopa uMeloT pa3sMUHbIe 


Pue. 2. UypcersutembHoe OKOHYAHHe KYCTHKOBOTO THNAa 

B MbIlMeYHOH OOO70uKe HleOWeKasIbHOrOo cHHKTepa 

BepOurofa. Hopma. Buapwosckul —Tpoc. Leic. 
O6. 40, ox. 7X 


HampaBJieHHA. OHH H3 HHX MpocTuparorTca JO KpHNT, rye WH 3akKaHuHBaIoOTCSA, 
He OOpa3yA HemocpeACTBeHHOrO KOHTaKTa C 2KeJIe3HCTbIMH KJleTKamu. J[pyrue 
HallpaBJIAIOTCA K MYCKYJIbHOMY CJIOI CJIHM3HCTOH OOOJOUKH rye H 3akKaHYUBAIOTCA 
Ha CO@J\MHUTeJIbBHOTKaHHBIX KJI€TKaX HeOOJIbIIMMH CHJIbHO aprendTO*HJIbHbIMH 
WyroBKaMu. OxoHyuaHua TepMHHaJeH STOrO pelleliTOpa Ha pasJIMYHbIX cyOcTpa- 
TaX JlaloT OCHOBAHHe NpeMNOMAaraTb BO3MOMKHOCTh BOCIPHATHA HMM OHOBPeMeH- 
HO pa3HOPOHbIX pa3ipaxkenui. 

OcHoBHOL POpMOL UYBCTBUTEJIbHBIX OKOHUAHHH MbIMMeYHOH OOOJIOUKH ABU AIOTCA 
TaK2Ke KYCTHKOBbIe€ PellelTOpHble OKOHYAHHA. OHH (POPMHPYIOTCA MAKOTHBIMH Hep- 
BHbIMM BOMOKHaMH. IlocmeqHNMe, TepHA MAKOTb, JeJIATCH Ha PA BerBel, 
HampaBJIAIOWlNXCA B  MPOTHBOMOJIOKHbIE CTOPOHbI NapaWIeIbHO xXO,y 
MbILIeUHbIX BOJOKOH. TOHKHe TEPMHHAaJIbHbIe BETBH OKOHYAHHH MMeIOT OOJIbLIyI0 
MPOTAXeCHHOCTbh HM 3aKaHUMBAaIOTCA HeOOJbIWIMMH MyroBKaMu (puc. 2). 

Tlomumo onucaHHol (POpMbI pellenTOPOB B COe€AMHUTEIbHOTKAHHEIX MpOcson- 
KaX MbIIMeYHOM OOOJIOUKH BCTPeYaIOTCA UYBCTBUTeIbHbIe OKOHYAHHA THMa Mpo- 
CTbIX HHKAlCYJIMPOBaHHbIX KJIYOOUKOB. OTOT BU OKOHUAHUH POPMUPyerca TakxKe 
3a CUCT MAKOTHDBIX HEPBHBIX BOJIOKOH. HepBHoe BOJIOKHO MPH BxXOJe B Kalcyy 
TePpACT MAKOTb H, OOPasyA PAX HECJIOMKUHHIX MeTeIb, 3AKAHYHBACTCA HESHAUHTeIb- 
HbIM YTOJILJeHHeM. 

Pemenropbl B raHrvIHAX HJIeOMeKaIbHOFO CPMHKTepa HMeIOT MpoOcTy1o kycTH- 
KOBYy10 (POpMy HM OOpa3yIOTCA 3a CU€T MAKOTHBIX HEPBHBIX BOJIOKOH. Bersu pe- 
WenTopa O6saaroT OOJIbUION MpOTAXeHHOCTbIO, KOHI[eBbIe CTPYKTYPbI He Bcerya 


TIPOCJIC*KABAIOTCH. 
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O6uapy2KuB 6obW0e KOJMYECTBO UYBCTBUTEJIbHBIX OKOH¥aHHH B pa3JIMUHbIX}) 
COAX WeOWeKaIbHOrO CCPUHKTepa, MBI, ECTECTBEHHO, MOCTAaBHJIH Nepey coboriki 
3ajlauy — OMpefeMTb HCTOUHHKH MpOMCXO*AKeHHA STHX OKOHYaHHH. C 9STOHI 
ebIO Mbl NOCTaBHJIH OMIT C YaJIeHHeM CMMHHOMOSTOBBIX TaHrIHeB Y OBeDE 
(12,13 D uw 1,2 u 3 L). Mpu rucromoruueckom ucceqOBaHHH MaTepHaila, TIOJTY- jh 
YeHHOFO OT MOJOMBITHBIX 2KMBOTHDIX, HAMM HalijeHO OosbIIOe KOMMYeCTBO HYB-} 


CTBHT@IBHBIX OKOHYAHMM B pag/IMYHbIX cTaqMAX erenepalwu. OAHO M3 TAaKHX|p 
OKOHYaHHH OKa3aHO- Hal 


puc. 3. Takum o6pasom,| 
39KCIEPHMeHTAaJIbHbIM I1yTeM}y 
MbI YCTaHOBHJIH, YTO OCHOB-§ 
Hyt!o Maccy adpepeHTHEIX BO-f 
JIOKOH HJIeOWeKaJIbHbIN CCPHH- 
KTep MomyuaeT OT CIMHAaJIb-fh 
HbIX TaHraueB (nocseqHHXfi 
PpyHbIX HM MepBbIX MOACHHYU-f 


HBbIX). 
Hapsyy c ferenepupyw-f 
UHMH YYBCTBHTeJI bHbIMH | 


OKOHYaHHAMH B MOZCIH3H-6 
CTOM Cul0e Mbl HaOutoaJH; 
HHTaKTHOe OKOHYAHHE, OOpa-e 
3ylolleecd 3a CUeT TOHKHXS 


6e3MAKOTHbIX HEPBHBIX BOJIO-/}} 

Puc. 3. UyscrButeibHoe OKOHYaHHe KyCTHKOBOrO THNaB KOH. MpI CKJIOHHbI Npesnowa-, 
CJIH3HCTOM CyI0e HseOLeKaIbHOFO CbHHKTepa OBUBI. 72 yaca 
nocule yavieHHA LBYX MOCMeAHAX TPYAHbIX H ABYX MepBbIX TaTb, 41O SaCtb MHTAKTHEaS 
NOACHHYHBIX CIWHANbHBIX TaHranes. Bunpuiopcxuii— HEPBHbIX OKOHYAHHH, BOS- 
Tpoc. Llefic. OO. 40, ox. 15x MOXHO, ABJIAeCTCH OTPOCTKa-, 


MH kKJleTOK BTOporo TuMad 
Jlorea, KOTOpble B TaHIVIMAX HeOWeKabHOrTO CcHHKTepa BCTpeuaioTcs f 
B OOJIBIIOM KOJIHYeCTBe. O 4yBCTBUTeJbHOH MpHpose KMeTOK BTOporo TuNa JIo- } 
reid HeOQHOKPaTHO BBbICKAa3bIBaJICH PAX aBTOPOB, B TMoceqHee >Ke BPeMA 
T. C. Mpanoson (*) uw A. A. Manoxuupm (4) 6blmM mpeycraBmeHbl Mopdouoruye- 
CKHe JOKa3aTeJIbCTBa B MOb3y HX pellenTopHOH MpHposE. | 


Tloctymuso 
24 X 1957 


IUTHPOBAHHAA JIATEPATYPA 


i ; eed H. Buno 7 oa a a, Apx. anaT., ructom. w sMOpnom., Ne 4, 50(1952). 7 3. Hf 
oc, unt. no H. Y. Koaocosy, Mophcaornsa peuentopos BHYTpeHHUX OplaHos, - 

Hisq. AH CCCP, 1953. %T. C. Hspauosa, Bonpocst Mophomormn pellentopos mye 

HHX OpraHos H CepseuHo-cocyfucTol cucTempl, M34. AH CCCP, 1953, crp. 56. 4A. A. Mu- 


10 XH H, Bonpocb! Mopdosoruu pellenttopos BHYTp. opraH - u 
fton, AL CCCP. 1983. eon Bags p yTp. OpraHOB H CepeuHO-cocyAHCTOH CHCTeMBI, 


Jlokaagn Akayemun nayx CCCP 
1958. Tom 118, N: 4 


MOP®OJIOTHA PACTEHHH 


B. B. CKPHMYAHCKHM 


HEKOTOPbIE 3AKOHOMEPHOCTH ®OPMHPOBAHHA KYCTA 

Y MHOPOJIETHHX PbIXJIOKYCTOBbIX 3JIAKOB B NEPBbIM 
NOCJIEXYIOUMME YTOMbl \KM3HH B CPABHEHHH C POJACTBEHHbIMH 
MM OJHOJIETHHMH 3JIAKAMH 


(ITpedcmaeaenc axademuxom A. JI. Kypcanoseim 9 X 1957) 


SHaHHe 3aKOHOMepPHOCTeH BereTaTHBHOrO BOCIIPOH3BeNeCHHA MHOrOJIeTHHX 
'31aKOB B HaCTOAULee BPeMA COBepUIeHHO HefocTaTOuHO. B HanOoee KpPyMHbIXx 
moHorpadusx ('*) omncaHHe sTOrO Mpolecca BeeTCA MpeHMyllecTBeHHO Ha 
OCHOBe H3YYeCHHA OHOMeTHHKOB WM He JeaeTCA CKOJIbBKO-HHOyb CepbesHoi 
MOMbITKH BbIABHTb CNeWHPUKY MHOroseTHHKOB. MMeroTcaA JIMUIb eMHHUHBIe 
padorTbl, MOCBAIeHHbIe OTACJIbHbIM BHAaM 31akoB (°), rye STOT BOMpoc paccmar- 
puBaetca Oosee yruiyOueHHo. HanOoulee cepbesHaad pa6oTa mo KlaccuduKkallun 
¢cmocoOoB BereTaTHBHOrO pa3MHOXKeHHA Oblia nposetana B. P. Buapamcom (°), 
-KOTOpEIN mMpeqIOwKu pA CXeM, HarviAHO XapakTepH3yloWlNx Mpoteccsl 
| KYWL€HHA KOPHeBHUHBIX WH KYCTOBbIX 31akOB. Kpynublit BkKIa, B U3yyeHHe 3TOFO 
- Bompoca Buec C. I]. Cmevos (7) H HeKoTOpbie u3 ero yueHHKoB (8), KoTOpble av 
_ KapTHHy He TOJIbKO XOJa OOpa3s0BaHHA HOBBIX NOGeroB, HO Tak?Ke HX MocwJeyt1o- 
alero pa3BHTHA HW YaCTHYHO OTMHPaHHA, YTO HaMeTHJIO NYTH AIA Oomee NOMHOH 
XapaKTepHCTHKH BCero Tpoltecca. 

Ilenp1o Hallleli paOOTbI ABHJIOCb BbIACHeHHe MOpdoslorHyecKHX 3aKOHOMEPHO- 
cTeli (POPMHpOBaHHA KYCTOB PAla BUAOB MHOFOJIETHHX PbIXJIOKYCTOBbIX 3/1aKOB 
Kak B llepBblii, Tak H B MOCJeAylollMe rOsbl KH3HH pacTeHHA HM CpaBHeHHe UX 
€ POJCTBEHHbIMH OJHOJIETHHMU 3J1aKaMH. 

Pa6ora 6bluia mpopesena B Nepuoy c 1952 no 1956 rr. u oxBaTusa cenyioulue 
42 BYOB MHOFOJIeTHHX 3/1AaKOB: PORKb aHaTOMMHCKaA, MHOFOJIETHAA KYJIBTYPHaA 
pomxb Ne 133, *xHTHAK rpeOHeEBHAHbIN, 2%XHTHAK CHOMPCKHH, THMOeeBKa JYrO- 
Bac, AUMCHb JIYKOBUUHBIM, MbIPeH OeCKOPHEBHULHbIM, palirpac BbICOKHH, BONOC- 
Hel, CHOupcKuH, exa COOpHad, KOCTep IpAMOH, OBCAHHILa yroBan. M3 ofHouer- 
HHMKOB B OMbIT ObIJIH BKJIIOUCHbI O3HMbIe (POPMBI P2KH, MUWICHHUbI WH AUMeHA HW APO- 
Bble (POPMbI MUICHHIbI, AYMCHA UM OBCA. 

MerojyukKa OMbITOB 3aKJIOUaaCh B CJIeAyIOULeM: CeMeHa MHOFrOJIeTHHX TPaB 
HW O3HMbIX OJHOJIETHHKOB BbICeBaJIHCb OCCHbIO, a APOBbIX OJHOJIETHHKOB — BeCHO 
B BereTallHOHHble cocybl. B kaxKOM cocyye, EMKOCTbIO 7 KI MOUBBI, BbIpalllBa- 
loch no 5 pactenuit. Jia KaxKOM KYyJIbTYPbI, KaK NpaBusJO, HMeOcb 2 cocysa, 
T. e. 10 pacreHuit. OnbiTbI C OMHOMeTHHKaMH 3aKaHUMBaIUCh B TeyeHHe | rosa, 
@ C MHOTOJIeTHHKaMH NposomKasuch 2, a B pAe cayuaeB H 3 roga. B Tevenne 
STOrO Nepvosa 3a pacTeHHAMH BeJIMCb CHCTeEMATHYeCKHe HaOMIOMCHUA HU aHaJIMSBI. 
Uerbipe paga B roy (Mepey HayasIOM 3HMBI H B ee KOH, B (pasaxX MaCCOBOrO KO- 
JIOWMIe@HHA MU MOCMeBaHHA CeMAH) Y KaxKJOrO pacTeHHA MpOu3BOAMICA NoAcuer 
UMCJIa XKHBbIX, MOBPeXCHHbIX BPeHTeEIAMH HW OTMepPIWIMxX MOOeroB C yyueTOM 
qba3bl pasBUTHA, B KOTOPOH HaxOQMTCA B MOMEHT aHaJIv3a JaHHbI moder (yKO- 
pO“cCHHbI WIM YAIMHeEHHBIM BereTaTHBHbI cTeOelb, TpyOKa, reHepaTHBHbIi 
cTe6eib C KONOCOM HIM MeTemKOH). Bce noBpexjeHHble, OTMeplliMe HIM HOp- 
MA@JIbHO CO3peBllve CTeOJIM Cpe3asIHCb, a XKMBbIe OTMeYAIMCb HHTOUKAMH, MIpH- 
yeM Ha noOerH KaxkOl da3bl NPUKpelIANMCb HUTOUKH OMpeseeHHoro Berta. 
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Tlockoubky 97a Onepallua Obluia HavaTa C OCeHH NepBOro TOA %H3SHH, MPH NO} 
CUIELYIOWMX AHAH3aX HMeMaCb BOSMOXKHOCTbh TOUHO MPOCeMHTS cyqb6y kaxK Jo" | 
ro mo6era HU, TAKUM OOpas0M, HariAHO MpecTaBHTb OOWMH Mpolecc 06paso} . 
BaHMA, PaSBHTHA WM OTMHpPaHHA BCeX CTeOeH. | 
B ocHoBy HamMeyaeMoli HaMH KsaCCH@UKalMH THNOB BereTaTHBHOTO BOCIPOF, 
W3BENeHUA 3/1aKOB MO/IOXKEHbI MPOMOJKUTEMbHOCTS %KUSHH KaKOTO OTAeMbHOrCH 
mo6era u ero Mopdomoruyueckoe mponcxoxyenHe. I]ponomKUTeIbHOCTh 2KH3SHHE 
No6eroB Y pa3HbIX BUAOB KOsleOseTCA OT HECKOJIbKUX MecsIeB oO | ‘/o—2sF 
a yacTuuHo u Jo 2 4/,—3 mer. MopdomoruueckH, 10 MecTy cBOero OOpas0BaHHA, 
mo6erv MOryT ObITb TpeX OCHOBHEIX THMOB: 1) OOpasoBaBlivecaA HeEMOCpeACTBeHHOF 
M3 3apOJplllia cemeHH, 2) OOpasoBaBlllwecaA M3 MOYeK, PACMOJIOMKCHHBIX KaK Haj 
noGerax MepBoro THMa, NOKa OHM HaXOMMJMCb B BereTaTHBHOM (yKopoueHHOM)& 
COCTOAHHH, Tak HM Ha CCbOPMUPOBABLUIAXCA H3 HUX B JaHHbIN NepHO HOBbIX yKO-} 
POUCHHbIX BereTaTHBHbIX MOGerax uM 3) OOpaso0BaBllMeca M3 NOYeK, HAXOMAULUXCA 
B HMYKHHUX y3JlaX Y/WIMHeHHbIX TeHepaTHBHbIX (4 BEPOATHO, H BereTaTHBHBIX)(f 
cre6lel, OObIUHO TpOraroll\HecA B POCT B MepHOA POPMUPOBaHHA CeMAH. 
Tlepsble {Ba THMa NOGeroB MOXHO CUHTATh MOPOMOrMyeCKH PaBHOWeHHbIMH, 
a TpeTHit KayeCTBeHHO MHBIM. YUMTHIBaA, YTO TOOerM BTOpOro THMa BOSHHKAIOT 
B XOJe OObI4HOrO Mpollecca KYWIEHHA, 3a HAMM CJleyeT OCTABHTb Ha3BaHHe M0- ff 
Gerop KyuleHua. [lo6ern 2%e TpeTberO THIa BOSHHKAaIOT B OCHOBHOM B HepHod® 
noculeyOopouHoro OTpacTaHHA MHOFOJIeTHHX pacTeHHH, H MOSTOMY HX yOOHO 
Ha3bIBaTb WOoOeraMu OTpacTaHHa. CoOTBeTCTBeHHO STOMY COBOKYIHOCTb NOOeroB 
MepBbIX JBYX THMOB Mbl Ha3biIBaeM Y3JIOM KYIeCHHA, a COBOKYNHOCTbh m00e-f 
roB TpeTbero THMa C TeMH OpraHaMH, Ha KOTOPbIX OHH BO3HHKJIH,— Y3JI0OM OT- ff 
pacTaHHa. 
Ilomb3yxicb JaHHbIMH CBeJe@HHAMH WH TePMHHAaMH, Mbl CUHTACM BO3MOKHBIM 
CBeCcTH BCe MHOroOOpa3sHe CJIyyaeB BereTaTHBHOFO BOCNPOH3BeeHHA U3y4eH- & 
HbIX HaMH BHJOB KYCTOBbIX 3JIaKOB K TPpeM XapaKTePHbIM rpynnaM: \ 
I OnquHonmetTHHe 38H aAKH. Kab no6er cnocobeH KHTb B TeyeHnue | 
He€CKOJIBKHX MeCALeB, a 3ATEM OTMHPaeT, HE3ABHCHMO OT TOFO, Nepeliler JH OH | 
K PeNpOLyYKUHH WIM Ke OCTaHeTCA B BereTaTHBHOM (yYKOPO¥YeHHOM) COCTOAHHH, 
Bee cre6IM HW nOOerH STHX PaCTeHHH OTHOCATCA K Y3uly KyleHua. OqHomeTHHe 
3JlaKH HMeIOT 3a4aTOUHbIM y3eJl OTPaCTaHHA, KOTOPbI, OMHAKO, KaK paBHio,. | 
mpefcTaBseT JIMMb MOopdoworHyecKHH PYMHMeHT, JIHINeCHHbIN CMOCOOHOCTH K 
HOPMaJIbHOMY (PyYHKUMOHMPOBaHHIO. PKUSHEMeATEIbHOCTh y3Jla KYILeHHA Orpa- | 
HHYHBaeTCA XKH3HbIO HanOosee MOJITOBCYHbIX H3 NWOGeroB, T. €. HECKOJbKUMH | 
MeCAILaMu. . 
Il. MhHoromeTHHe 30aAKH, yYKOpOoUeHHHeE Bereta} 
THBHbe NOGerHKOTOPHX KHUBYTBTAKOMCOCTOAHHE | 
He CBHMe OFHOrO roa. V3 ucciefoBaHHbIx HaMH pacTeHHi cosa 
OTHOCATCA: PpOXKb anarounlickad WH Ne 133, xuHTHAKH — rpeOHeEBHAHbI  CH- 
OupcKHl, THMO(eeBKa JYrOBas, AYMCHb JLYKOBUYHBI, MbIpeit GecKOPHEBHILHBIM, 
palirpac BBICOKHH, BOOcHel, cHOupcKuH. Karkybiii mo6er B CBOeM COOCTBEHHOM 
Pa3BHTHH analOrMyeH MOOeraM OMHOJIETHHX 31aKOB, OTJMYAACb OT HUX B pare | 
CIYUAaeB JIMWb HECKOMbKO OOJbIUIeH MPOLOMKUTEIbHOCTHIO KUSHH (HO He CBBIILe 
omHoro Toga). Pacrenua 9TOM rpynnbl 31aKOB OTMHYAaIOTCA OT OObIUHEIX OMHO- 
JICTHUKOB HaJIMYHeM Y HAX PYHKIUMOHHPYIoMlero yruia OTpacTaHusA, T. e. opmu- | 
POBaHHeM HOBbIX NOOePOB U3 NOYeK, pacnO/lara¥oulNXCA B HWXKHAX y3auax re- | 
: 


HepaTHBHBbIX cTeOsjeH. OTH HOBbIe NOGerH HepexoAAT K peNpokyKUMH OOLIMHO. 
Ha CJleAyioulu TOA M TeM CaMbIM OGecrieyHBalOT MpOeHMe %KHSHH KYCTA, T. e. 
ero MHOrOMeTHOCTh. OAHAKO CaM KYCT B JOGO! MOMeHT 2KH3HH COJepxKUT NOGern 
MIpHOMM3HTeNbHO OMHAaKOBOTO BOSpacTa, H3MepAeMOTO HECKOJIbKUMM Mecsatla- 
mu. Mopdorenernuecku B TeueHHe MepBoro roa 2%KU3HH KYCT TakorO MHOroseT- 
HHKa MpPefcTaBJIeH TObKO NOOeraMi, MPHHaMexKaulMMU y3Jly KYWeHHA, Hu 
cxof[eH C KyCTOM OObI4NHOrO OfHOMeTHHKA. B Kone NepBoro roma *XU3HH (KOHEI, 
JleTa— OCeHb) Y3e KYULCHHA MOJHOCTHIO NpeKpalilaeT cBoe (byHKWMOHHpoOBaHHe 
HM CMe€HACTCA y3JIOM OTpacTaHHaA |-ro MopayKa, KOTOpbI B cemyroulem roxy 
B TO 2%K€ BPCMA CMeHACTCA y3JIOM OTpacTaHHA 2-ro nMopsyKa, HT. J 
$30 


II]. MHoronmeTHHe 38Ha4KH, O67 aR awWMmUNe NOSGeramy, 
MOcOOHHMH KUTbBYKOPOYECHHOM COCTOAHHH B Te 
euue | 1/,—2 (21/,—3) net. Sto exa cOopHan, KocTep NpAMOH, OT¥acTH 
BCAHHWa Jyropad. B pesyibTaTe 3HaYHTebHOM MpOMOMMKHTebHOCTH XKH3HH 
acTH YKOPOUeHHBIX BereTaTHBHBIX MOOeroB y pacTeHHH JaHHOH rpynnbl B KOHIe 
(epBOrO TOJa %XH3HH He MPOMCXOJMT NOMHOTO OTMHPaHHA y3vla_ KyULeHHs, 
‘OTOPbIM B TOM HJIM HHO CTeneHH MpoAomKaer (PyHKUMOHUNPOBATh B CsIeLYyIOUleM 
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Puc. 1. Cxema pa3BHTHA M06eroB H3 Y3JIOB KYyLICHHA H OTPacTaHHA Y KYCTOBbIX 
3makos. A — THM %KHTHAKA HM MHOrOJIeTHeH p2xH (rpynna II); 6 — Tun exn c6op- 
Hon (rpyuma III). a— penpoxyuupyrunh ctedenb, 6 — BereTaTHBHbIii moOer 


POLY, WapasIeMbHO C Y3JIOM OTPacTaHHA NepBoro NopsAyKa. ITO O6ycOBMMBaeT 
\OOuIbIyIO MOpcboreHeTHYeCKY!IO CJIOXKHOCTh TAKHX KYCTOB MO CpaBHeHHiO C Ky- 
icCTaMH 3J1aKOB, OTHECeHHBIX K MpesblyuleH rpynne. B Teuenue Broporo™roja 
XKU3HH MOGeru y3s1a KYULCHHA YaCTbIO MpPOMOJKAalOT KYCTHTHCA, a YACTbIO OOpa- 
3y10T y3e oTpactanua |-ro nopayKa. OHOBpeMeHHO Ha cTeOIAX, MpHHae- 
>Kallux y3uly orpacranusa |-ro nopsyKa, BO3HHKaIOT MOGeru, KOTOPbIe JOJDKHbI 
CUMTaTbCcA yxKe T06eraMu y3Jia OTpacTaHus 2-ro nopsyKa. B-pe3sybrate Tpex- 
JleTHUM KYCT TakOro pacTeHHA OyeT COCTOATh M3 NOOeroB Tpex MopdoreHeruye- 
CKMX THMOB: MoOerH y3ula KyWleHHA HM MOOerH y3sI0B oTpactaHusa |-ro u 2-ro 
NOpAKOB. OueBuHO, UTO B NOcMeLylouMe rosbl OyeT MPOUCXOMTh NasibHel- 
mee ycCJIO*KHeHHe KyCcTa. 

Bee cKa3aHHoe rpatuyuecKkH IipescTaBJIeHO Ha Tipesaraemolt cxeme (puc. 1), 
rye H306paxKeHO COOTHOMEeHHe NO6eroB, OTHOCALIMXCA K y3J1IaM KYWLeHHA WH OTpPa- 
CTaHHA MHOrOJIeTHHX 31akOB OOenx rpynn (II uw III) B neppne zBa roa ux 
*KH3HH. UTo KacaeTcA OJHOJIETHUX 31aKOB, TO IIpomecc HX KYWeHHA H3800pa- 
*KaeTcA TOM 2%e CXeMOH, HO OFpaHHueH JIMUIb MepBbIM TOJOM 2KH3HH. 

OnucaHHble Ppynnbl BAAOB BereTaTHBHOFO BOCIIPOH3BeAeCHHA 31aKOB Mmperke 
BCero YyKa3bIBalOT Ha MOporeHeTH4eCKy!O Pa3HOKayeCTBEHHOCTh MOpoorH- 
YeCKH CXOJHbIX MOG6eroOB, pasBHBaIOUHxcaA y OHOrO MH TOPO %*Ke pacTrenHusA B Mep- 
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BbIi H MOcMeLyIoulMe -rowbl »%usHH. Haw onbirbl, KOTOpble OyAyT ONMcaHbl | 
IpyFOM MeCTe, CBUJeTEMbCTBYIOT O TOM, UTO STOH MOpP(oreHeTH4eCKOH pasHoKal 
UeCTBEHHOCTH COOTBETCTBYIOT OMpeyeeHHble PUSHOMOrHYeCKHe pasIHUHA. | 

B cpere MpeACTaBJIeHHbIX CX€M SBOJIIOWMOHHbIM Mepexo OT MHOFOJIeTHHKO |p 
K OJHOJI€THUKaM XapakTepu3yerca AByMA 3TalaMH: 1) coKpallleHHe *KH3HM MO) 
6eros c | 1/, —2 mer JO HeECKOJIBKHX MeCALeB (MepexO OT MHOFOJeTHUX 31aKO ff 
II rpynne! K MHoroslerHuM 3aKkam I rpynnbt) u 2) busHomoro-mopdosmoruyecko}} 
PyMHMeHTallveH y3ula oTpacraHua (Mepexog OT MHOrOmeTHUX 3aKOB I rpynmp 
K OJHOJIETHHKaM). 

CooTBeTCTBeHHO 3TOMY CeJICKILMOHEPbI, CTPeCMALIHeECA CO3aTb MHOFOJIeTHH & 
3laKH Ha 6a3€ TeX WIM MHBIX OJHOJCTHHKOB (OObIYHO BOBJIeKaeMbIX B rHOpHN3alh 
IHIO C MHOFOJIETHUMM BUaMU B KayecTBe OHO M3 POHTebCKUX (popM), B Nephi 
BYIO Ovepeb MOMKHBI OyyT MpakTMyecKM PelMTh 3aayy BOCCTaHOBJeHH: | 
(PyYHKUMOHAIbHOH JexATebHOCTH PYJMMeHTAaPHBIX y3JI0B OTpacTaHua 1-ro If 
MOCJeAYIOULUX MOPANKOB, a B HeKOTOPBIX C1y4aaX WH YJIMHeHHA COOCTBEHHO) 
2KH3HH OTJe@bHEIX MOGeroB. KoueuHo, 3TH 3aauH MOryT ObITb PelIeHbI TOJIbK 
Ha OCHOBe BC€CTOPOHHUX OMOJOrMYeCKHX UCCeAOBaHHH, UCXO[AMIMX M3 MOH, 
MaHuA MOpdoreHe3sa KyCTa, MpOuMcxoalero B TeYeHHe psa NOCJeLOBaTeJIb 
HbIX JI€T. i 
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@H3HO/JIOTH A PACTEHHH 
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K JHHAMMKE XJIOPOTEHOBOU WH KO®ENHHOM KHCJIOT 
fiPH CO3PEBAHHH H TPOPACTAHHY KJIYBHA KAPTO®EJISA 


(ITpedcmaéaexo axademuxom A. JI. Kypcanoeom 9 X 1957) 


fi 


_ Ilpeppaujenuam X10poreHosoH KUCJOTHI yelAeTcA OoJ[bIoe BHAMaHHe 
| CBASH C ee WIMPOKHM paclpocTpaHeHHveM MU Pa3HOCTOpOHHeH cusvomoruyeckou 
HombiO B pacTeHuax (14, 1° vw op.). 

| Visyuaxa KauecTBeHHbIH cocTaB noJMpeHOJIbHBIX COCMMHEHHM KILYOHA KapTo- 
HeIH B CBA3H C erO yCTOHYMBOCTHIO K Hapwe, JKoHcoH u Ilaan (°) ycranopuau 
HaIMUHe B KOKYpe KJYOHA XMOPOreHOBOM KHCJIOTHI HW CJIEOB THPO3HHa, a B 
} AKOTH— THPOSHHa MH CeNOB XJIOPOreHOBOH KHCIOTHI. ABTOPbl IIpHIWIH K BbI- 
hony 00. yuaCTHH XJIOPOreHOBOH KHCJIOTHI B 3allMTHOM Me€XaHH3Me KJIYOHA Kap- 
popes a npoTus napwiu. B To *xe Bpema J>KoHcoH (°) npumucbIBaeT XJIOPpOreHo- 
HoH KUCHOTe povlb cy6cTpaTa B KOHe€YHOM OKHCJIMTebHOH cucTemMe KJyOHA 
HapTOMea. 

Kupmatiep u Puxxkeps (*) cuuTaloT BepOATHOM MpuyaCTHOCTb XJOpOreHOBOk 

‘HCJIOTBI, A BOSMOXKHO, H KO*eHHOH, K Mpoleccy OkpaliuBaHHA KIyOHeH KapTo- 
eI TIpH OGpaOoTKe ux Mapom. B To xe Bpema Ueur wu Xannuur(*®), o6Hapy2xKuB 
a XPOMATOrpaMME BbITAXKKUH H3 KOKYPbI KJIyOHeEH KPOMe XJIOPOreHOBOH KHCJIO- 
fbl H CJIe€qOB THPO3HHa elle H MATHO KOMeHHOM KHCJIOTHI, HE OTMETHJIH YeTKOM 
}ABHCHMOCTH Me*K]y COJep%KaHHeM XJIOPOTeHOBOM KHCJIOTbI HM CMOCOOHOCTHIO 
DTICJIbHbIX COPTOB K MOTe€MHEHH1O IIPH Bapke. 
_ B 1955—1956 rr. B mpowecce u3y4eHHA CeHOJbHBIX COeEMMHEHHM pacTeHHs 
KapTodea (B CBA3H C e€fO paKOYCTOHUYMBOCTHIO) MbI NOABeprasiH HCCeOBaHHIo 
HOmMeHOIbI KyOHeEH MH POCTKOB KapTodesA MeTOOM xpoMaTorpaduu pacmpe- 
[eleHuaA Ha Oymare. IIpu stom 6bla 3aMeueHa CBOeOOpa3sHad 3aKOHOMePHOCTL 
[MHaAMHKH XJIOPOreHOBOH WH KOeHHOH KHCJIOT IIpH CO3peBaHHH, YXOjle B COCTOA- 
uve MOKOA HM WpopacTaHHu KIyOuHA KapTodesA. 

MaTepuaa uM MeTOAU Ka. Anamusy nosBepraluch KoKypa KJy6- 
yet (cIOH KOXKYPbI BMeCTe C Tla3KaMH TOJMLMHOK OKONO | MM), MAKOTb KyOueH 
1 pOCTKH KapTodeA (sTHOMMpOBAHHble, WIMHOH 2—3 cm). MccneqoBannch cue- 
Lyioune copta: IO6emb, Kapuea, penumapx, Ppromese, Tlapnaccus, Oxrac- 
9eHOK, Base, Bouprman, Jlopx, CraxaHopckul, Kpacnogapeu, Cesnem 36. 

Menko HapesaHHbId CBEKHH PaCTHTeIbHbIM MaTePHal 3aIHBaJICA alleTOHOM 
13 pacueta 3 Ma Ha | r MaTepvada HW NOABeprasicA 9KCTPaKUMM KUNALLUM alleTo- 
0M (B KO/I6e C OOPaTHbIM XOJOXMbHHKOM) B TeyenHe 60 mun. Ilocne dpunbrpa- 
IMM H OTTOHA PaCTBOPUTeIA BORH‘IM OCTATOK JOBOAMICA BOOM U3 pacuera 
),25 mat Bogel Ha 1 r MaTepvHadla H NOMYYeHHbIM TakKHM OOpa3s0M 9KCTPaKkT NOL- 
3eprayica xpomatorpaduposauuto. Ha nomocbl xpomMarorpaduyeckol Oymaru 
JlennurpaycKad MejyieHHaa» AMO 55,5 cm uw wupHHow 10 cm Ha paccToAHHH 
) CM OT BepXHerO KPa HaHOCHJIMCb MATHA HCIBITYeMbIX BbITAKeK (0,12 Ma ny: 
em 12-KpaTnuoro HaHecenua no 0,01 ma). IlatHa HaHocHaHcb Ha paccTOAHHH 
3 cM -pyr oT zpyra u 2 cM or Kpaes. IloxBMxHbIt pacTBOpHTe/b: CMeCb N-Oy- 
aHola, YKCyCHOM KUCAOTHI MH BosBI (5: 1 : 2) *. 


* CooTHoUeHHe KOMMOHeHTOB 5:1:2, Kak HaHOOuee WesecoodpasHoe, OblIO IpedIOHKeHO 
<. H. Mounnxom. Haun ompitbi noKasaiu, uTo BMecTO N-GyTaHOJIa C yCIeXOM MO2%KeT ObITb HC- 
(OJIb30BaH H300yTAaHOW. 
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Korga pour pacrBopuTeiA JOXOAM mourn NO Kpad (OObINHO Yepe3s 28: i 
30 uac.), XpoMaTOrpaMMa BbIHHMaJlaCb U3 KaMepbI, BbICYUIMBaacb H MpOCMaTp)y 
BaslaCb B YJIbTpauoseTOBbIX yuax. CBeTAal[HecaA NATHA OYEPYMBAHCh Kapa fy) 
jawiom. Ha BTopoit jeHb (pH paccMaTpHBaHHM B BHMMOM CBeTe) CaMONIpOs. 
JIANHCb TATHA MOsMpeHOOB, OaroyqapaA HasMuHIO B OyMare C/eQOB 2Keles.j}.i 
Cpequue Bemmunnpt Rf uw OKpacka MATeH NpuBeeHb! B Tab. |. , | 

lia Oombulei yBepeHHOCTH B UJeHTHpUKAaLMH MATeH XOporeHoBol H Kode} 
HOli KHCJIOT BBITAKKH OABepraluch Take BOCXOJAleH xpomatorpadul é 
C HCMOJIb30BaHHeM B KauveCTBe MOJBHXKHOFO PaCTBOPHTeA BOAbI, MPH Hacbill 
HUM KaMepbl MapaMu yKCyCHOH KucOTHI. B sTHXxX clyyaAx AIHHa xpomatorpagp) 
yeCKHX Moso0c Obiwia 22 cM, HATHA HAHOCHJIMCb Ha paCcCTOAHHH 6 CM OT BepXHel# 
Kpas, H pacTBOpHTeb JOXOAU JO Kpad mpumepHo yepes 1,5 uaca. Kak BUDE) 
u3 TaOl. 1, Ha 9THX XpOMaTOrpaMMax XJOporeHoBaA HW KoeHHax KHCHOT 
Me€HAJIMCb MeCTaMH TO CKOpOCTH JBH2KeHHA. , 

JA KOMMYeCTBEHHOM XapaKTePHCTHKH CHJIbI MOJYYaeMbIX MATeH ouepueHHB| q 
B y.-(b. yuax yuacTKH OyMarH BbIPesaJIHCb, H3Me/IbYaIMCb HU 9KCTParHpoBaJlHcm, 
ropsxueH BOOM B TeyeHHe 2 uac. B 9aOaTaX OMpeeAIOCb KOJMYCCTBCHHCR. 
comepxanue 1,2-uOKCHOeCH30AbHbIX THpoKcHsI0B mo MeToxy Kypcanosa 
Sampomerosa (1°). 

Pesyabratuh. Koxypa Ka yO6uedk. Ha Bcex 6e3 MCKIOUeHH 
XPOMATOrpaMMAaX BbITAKeK H3 KOXKYPbl (KAK C paCTBOPHTeIeM OyTaHOJ ~- YKCYG 
Had KHCNOTa +BOa, TaK HW C pacTBOPHTeeM BOJa + Mapbl yKCYCHOH KHCJIOTbI 
Hapay C XJIOpOreHOBOH KHCOTOH BCerfa NPOABMAIOCb TAKE H NATHO KOers 
HOH KucoTbI. IIpH 9TOM HaO OTMETHTb, YTO B 3aBHCHMOCTH OT BPeMeHH B3ATH 
KJIYOHeH B aHaJIH3 COOTHOMMeEHHE MexKLY XJIOPOreHOBOH H KO*eHHOH KHMCOTaMy 
MO CHJle MpOABJAeMbIX MATCH ObIIO pasJIMUHbIM. Tak, MPH B3ATHH B aHalHy 
MOJIObIX KJIYOCHbKOB C BereTHpPyrolllero elle paCTeHHA (HIOb MU HayasO aBrycTas 
Ha XPOMaTOrpaMMaX BbITA2KeK H3 KOMKYPbI XJOPOTeHOBaA KUCJOTa MpOABIAIAC 
CHJIbHee KOeHHOH. B kone aBryctTa 06a NATHA — XJIOPOreHOBOH u KodeHHO!# 
KHCJIOT — IIpOABJIAJIHCb C OMMHAKOBOH cHIOH. B co3peBlINx Ke, XpaHHBUINxc:y 
KIYOHAX (C OKTAOPA MO ampedb) OTMeyasOCb BCerfa ABHOe MpeobsayaHue | 
XPOMATOrpaMMaX BbITAKeK H3 KOMKYPb! MATHA KOPeHHOH KUCJIOTLI Np cadony 
MpOABJICHHH XJIOPpOreHOBOH KUcyIOTHI * (pue. 1). 

MaAkOTb KM yYOuNeH 3HaUHTeNbHO GeqHee KOXKYpbI KaK NO KOMUeCTH 
BeHHOMY COJep2KaHHtO NOJIMeHOJIOB, TaK H MO KaveCTBEHHOMY MX cocTaBy. Hil 
XpOMaTOrpaMMaX BbITSKeK M3 MAKOTH KJIYOHel HH B OJHOM Culy4ae He NpOABAA| 
Jlacb KOPeliHad KHCNOTA, XJIOPOreHOBad %Ke KHCOTa MOUTH He MpOABMANAC) 
B 3p@JIbIX KI YOHAX HW OCHAPYXUBANACh CaObIM MATHOM B MOJOJbIX KyOeHbKax} 

PocTKH KapTogeas. Cogepxkanne tbeHOmbHbIX BeLeCTB B pocTKa}} 
3HaYHTeIbHO OOJIbIe, YeM B KYOHAX (°), HO KavecTBeHHbIii HX cocTaB pa3Ho} 
oOpasHee B KJIYOHAX. 

Ha xpomaTorpaMMax BbITSXxKeK H3 POCTKOB HH B OJHOM culyuae He NpOABAA} 
Jlacb Kodelinat Kucsora. IIaTHo xe XMOpOreHOBOli KUCJIOTHI BCerya ObIIO APKC! 
BbIPaAKeHHbIMH (pc. 1), uTO CormacyeTcH C BbICOKHM COjep2%KaHHeM B pocTKar 
PHAPOKCHMOB, PaCHOJOXKeHHIX B OPTO-MOJIOKeHHH, OMPeeeHHbIX KOJOPUMeT} 
puuecKHM MeToqoM Kypcanosa Hu Sampomerora (!°). ‘ 

OnucanHad JMHaMuKa MpeBpaulenuli xoporeHoBoli u KOceliHOH KHCAON| 
B KJTyOHAX HM pOCTKaX Oblla CBOHMCTBEHHa BCeM HCIbITAHHBIM HaMH COpTaM Kap-| 
Todea. 

Takum o6pasom, B Mpouecce cospeBaHusa KyOHA KapTocbens, 110 Mepe mpe: 
KPalleHHA B HEM POCTOBbIX TIpolleccOB H YXOJlaB NOKOH, HaGsOMaerca HakoMwie- 
HHe B erO KOxKYpe KOeHHOli KUCMOTHI PH MOCcTeMeHHOM yMeHbIMeHUN XmOpore- 
HoBon. IIpu mpo6yxeHHH KYOHA B NOABMBINHXCA MOJIOJIX pocroukax Mout 
HOCTbIO OTCYTCTBYeT KOeliHaA KuCOTa H OoraTO MpescTaBeHa XJOPOreHOBaA 
KHCJIOTA, ABJIAIOULAACA FeNCHAOM KOeuHO H XHHHOM KUCJOT. 

* TIpu skctparupoBaHHu KOxypbI Ky6uelt 96° sTHIOBbIM CIMpTOM (B TeyeHHe 5 MuH.) c ie 
CJIELYIOULHM OTTOHOM PacTBOPHTeIA IPH MOHHXeHHOM TaBJeHHH Ha TlOJLY VEHHbIX XpOMaTorpaM- 
Max TaloKe TIpOABIAJIOCb Hapayy c XJIOPOreHOBOH KHCJIOTOH WH MATHO KodenHor KHCJIOTbI. 
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He Hcks04eHa BO3MO2%KHOCTh, YTO B 3aBHCHMOCTH OT (PU3HOOrHYeCKOrO Co- 
OAHHA PaCTHTebHOPO OpraHH3Ma OCYIIeCTBIAeTCA TO paca xJOporeHosolt 
CNOTbHI C MOABJICHHEM KOMeHHOH (KO BPpeMeHH NOKOA KIyOHA), TO OOparublii 
WHTe3 XOPOreHOBOH KHCJOTEI Cc HCUe3- 
§ppeHvem KodeHnok (K MOMeHTY mpo- 
Bua XOporeHoBol H KOdeHHOH KUC- 

T. A. Pefurapn). 
peuuve 4 vac. MpH KOMHAaTHOM Temmepa- 


gacTanHa). 

| T Ha POCT PacTHTeJIbHbIX TKAaHeH OBL 
| PocTkH HM pakoBble HapocTbl* KapTo-’ 
| 

| pe. Ilocne ucnapenua acdupa o6aBs- 


| ns cpaBuuterbHol mpopepkKu § Jeli- 
NOBeFeH CJIEAYIOULMH OMbIT (COBMeCTHO 
Ne SKCTPArHPOBaJIHCbh 3StPHPOM B Te- 
iaCb BOJla H3 pacyeta 3 Ma Ha I © pac- 


| 8 
ATeEIbBHOH TKaHH. B 3aBHCHMOCTH OT 


if puaHTa oMmbira K BbITAKKAaM JOOaB- Puc. |. XpomatorpaMMbl MeTUHKOB Hi BBITA- 
AJICH PacTBOp KOdeHHOH  KHCJIOTHI %%eK U3 KyOueH MW pocTKOB KapTodesA (m0- 
),04%), pacrBop xmoporeHoBoli kucuioTe! = 28"KNbIit pacteoputemb: n-OyTaHouI-yKcycHaa 


).04.% KHCIOTa — BOsa B CoOoTHOWeHHH 5: | : 2). 
),04%) WIM Bosa (KOHTPOJIb) B COOT- { — maxorp KayOuHaA; 2— kowKypa kKsIyOHA 


lomenuu 1:1. B Kaxkyyio cMeCb NOMe- (monb nu Havano asrycra); 3 — KoxKypa 
kasroce no 10 kycouKoB KOmeonTHeH K1yOHA (KOHnel aprycta): 4 — KomKypa Kny6- 
W8Ca pasMepoM 3 MM, H yepes 94 yacqg HA (OKTAOPh — anpesb Mecabl); 5—pocrKu# 
| 2 KapTodeia; 6 — MeTUHKH: a — xmOporeHo- 
PSMepAJICH HX MpMpoct (OA TeIeCKONH- gag KucloTa**,6 — Kodeliuaa KucwoTa (mpo- 
| ee JIYMOH C BHHTOBbIM OKYJIAP-MHK- = gaxxubIit mpenapar)./ — oueHb cma6oe camo- 
FOMETPOM. mpospsenue, 1 — ca6oe camonposBsieHne 
K 3TOMY CuleLyeT JOOaBUTb, TO Ax. (50—60***), J77 —cpequee camonposBeHne 
; 1, ,\ (70—80), JV —cuabHoe camomposxpseHue 
iepMaH wu Benbyctpa (uHT. mo (1%) ) (100150) 
HapALY C APyrHMH BelilecTBaMHM MpHuHcC- 
‘AIOT HW KO(eHHYIO KHCJIOTY K Bele€CTBAM COKa TOMATOB, TOPMO3AILMX pocrT. 
Pan apropos (1714) yKa3biBaioT Ha BaXKHYIO POJIb HHAKTHBaTOPOB pocTa 
COXPaHeHHH COCTOAHHA MOKOA PacTeHHM, WH B YaCTHOCTH KIyOHeH KapTodes. 


| 
| 


Bapuant Tipupoct * 
Pocrku + Boga (1:1) 8,78 
Poctxu + kodelivan Kucm. 0,04% (41:1) 6,24 
Pocrkxu + xsoporeHogpas Kucs. 0,04% (41:1) 9,86 
} Paxopble HapocTsl + Boga (41 : 1) 11,64 
Paxopple HapocTb + Kodelinan Kuen. 0,04% (1: 1) 7,98 
Pakoppie HapocTH + xsoporenopasd Kucu. 0,04% (41: 1) 12,26 


* B musuumetpax Ha 10 Kycoukos KOJleonTHJen 


XemOepr (1°), u3y¥aHt JMHAMHKY ayKCHHOB H pOCT TOPMOSALLMX BelllecTB 
NOKOAMEMCH KyOHeE KapTodesia, MPHXOMT K BbIBOAY, YTO OCeHbIO 10 Mepe 
rilyOleHHA MOKOA KYOHA aYKCHHbI MepexOJAT B CBASAHHOEe cocTosHHe. BecHor 
akaHyHe [popacTaHuaA cojepxanue HX YBeHYHBaeTCA CHayalla B MAKOTH, 
gatem (TO B Be CBOOOLHOTO ayKCHHa, TO B Bue ero MpesillecTBeHHHKOB) 
Koxype. Wnrn6upyiouve »%e pocr BellecTBa, KoTOpbiM XemOepr yeAer 
QKHYIO POJIb B Yep%KaHHH MOKOA, COCpeXOTOYeHBI raBHbIM OOPa3soM B cwI0e 
OXKYpbl KIYOHA. 

Ha ocHoBaHHH HalllMX pesyJIbTaTOB MOXKHO MpeANoNaraTb, YTO KOHWEHTPHPO- 
aHHad B KOKype KAyOHA KOdelinaa KuCMOTa, OyyuH MHrHOHTOpOM pocta, 


* OnyxouH, NOABIAOUINeCA Ha pasHbIX OpraHaX BOCIPHHMUYMBbIX K Paky pacTeHuu Kap- 
odena B pesysbrate Mopaxenna ux rpHOom Synchytrium endobioticum (Schilb.) Perc. 

** Jho6esHo mpemoctapneHHaa Ham C. M. [lpoxowespio. 
*k* TTypbl B CKOOKaX BbIPaKaloT KOJIHYeCTBO ],2-2HOKCHOeEH3OJIBHBIX THAPOKCHJIOB (B 
LT) B mATHe, 
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uapsALy c Apyrumu cbaktopamu cnoco6crByer COXpaHeHHWO MOKOA KIYOHA Kapiy 
* besa. 

Ilpu npo6yaxreHuu *Ke KyOHA H3 COCTOAHHA MOKOA HapsAyy C yBeJIMYeHH 
KOJIMYUCCTBA AYKCHHOB B 30HE Pla3KOB BaxKHOe 3HaYeHHe HMeCT, OYCBHAHO, 
MeXaHH3M, CHOCcOOCTBYIOULMH ObICTpOMy CHHTe3y XJIOPOreHOBOH KHCJIOTHI 
cueT HCue3HOBeCHHA KO*eHHOH B NOABHBIIMXCA MOJIObIX POCTOUKAaX. 

[lepspim WaroM B MO3HaHHM 9TOTO M€XaHH3Ma ABHTCA, BEpOATHO, H3y4eH | 
J@HCTBHA BeuLecTB, HCKYCCTBEHHO MpepbIBAIOIMX WJM Y/VIMHAIOLWLAX mlOKOH, 
MHaMUKYy XJOporeHOBOH MU KOdeHHOH KHCJIOT M COMYTCTBYIOWWHX HM IIpoleccc 

@MusvomorMyeckylo Mpupoxy MepHosa NoKod KapTodeA HeJb3A, NO-BHMM 
MY, CBeCTH K JelicTBHIO O{HOrO JHIlIb cbakTopa. OrcyrcTBHe oOuleH TeOpHu 
MpHpose NOKOA y KyOuel HU OObACHAETCH, OUCBUAHO, COXKHOCTLIO PUSHOJIOT 
XHMHYeCKOH MPHPOMbl MOKOA, KOTOPbIM ONpeeAeTCA He OJHHM YaCTHBIM Tp} 
{[eHTOM, &@ BC€M KOMIWICKCOM T1peBpallleHHH BeleCTB H SHEPrHH B pe3sepBHi 
TKaHH HM B raiasKax KlyOuel (7°). 


BeecciosHat Hay¥uHO-HCCIeqOBaTeIbCKa A Toctynuno 
CTaHUMA TO paky KapToeA SO OUE IIIS 
r. UepHosunt 
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Jloxrnano AKkayemun nayr CCCP 
1958. Tom 118, Ne 4 


MOP®@OJIOTH A 


Ji. K. JIMHJEHBEPr 


M3MEHEHHA B MOJKEJIYJOYHOM DKEJIESE 
nmPH EE 4YBCTBUTEJIbHOM JEHEPBALLMK 


(ITpedcmaeaeno axademukom K. M. Bekoesm 10 XI 1957) 


H13 psa paOorT, B OCHOBHOM 9KCIEPHMeHTAaJIbHbIX, H3BECTHO, YTO HCTOUHHKaMHE 
YBCTBHTeJI bHOH HHHEPBallHH NOAKeYAOVHOH *KeMe3bl ABJIAIOTCA YYBCTBUTEJIbHbIC 
MIMHHOMO3rOBble y3Ibl ypoBHet D;—D,, cermextos (”, “). Hexoropasa uacTb 
J YBCTBUTCJIbHBIX BOJIOKOH K MOJ2KeYAOUHON Kesese MpOXOAMT B CocTaBe UpeB- 
\bIX HEPBOB H BeTBeH Oly Matoulero HepBa. BoratcTBo cHaO2KeHHA MONKEY LOY- 
OH %Kele3bl UYBCTBHTEJIbHbIMH MphOopaMH H3 MHOPHX WCTOUHHKOB ABIAeTCA 
‘CTAHOBJICHHBIM (PaKTOM, HO BMECTEe C TEM POJIb HX MWA KHSHEMEATEIbHOCTH: 
KeJIe3bI JO CHX MOP He BbIACHeHAa. 
B HeCKOJIbKMX paOoTax eCTb ONMHCaHHA MOpdomorMyecKHX H3MCHeEHHH, BO3- 
(MKalOULHX B MOJKeyOUHOH welese Noce Nepepesku Gu yKTalowl4x HepBOB 
10 1314) ABTOpbI pa6oT, KOHCTaTHPYA HasHune H3MEHEHHH B NOWKeyOUHON 
Kelege Toce Mepepe3skH GOJlyKaollyX HePpBOB, He YKa3bIBalOT KOHKPeTHO, 
epepbIB KaKOFO THMa BOJIOKOH NPpHBORUT K CTPYKTYPHbIM HapYylIeHHAM B 2Ke- 
1e3e, XOTA H3BeECTHO, 4TO OuYKMaloulul HepB ABJIAeETCA HeEPBOM CMELIaHHbIM. 
_ Mbt copcem He Halim pa6oT moO ucceOBaHHIO CTPYKTYp Moke yLOUHOrE 
eJle3bl IIPH YHCTO UYBCTBHTeIbHOH eHepBallHu, T. e. MpH yaseHHH wyBCTBH- 
@JIbHbIX CIMHHOMOSIOBbIX Y3JIOB. 

JlaHHoe HcceqOBaHHe NOCBALLeEHO H3yYeHHIO MOp*osornyeckHxX H3MeHEHHEt 
3 TIOJKeYOUHOH kKesese MPH YACTO UYBCTBHTeEIbHOH ee JeHepBallun. 
Jina petienusa nmocTaBeHHOH 3aa4un MbI BOCIO/Ib30BaJINCb 9KCMePHMeHTAaJIb- 
40-Mop@osloruuecKHM MeToyOM. Pa6ota BbiInosHeHa Ha 52 B3POCJIbIX 3QOPOBbIxX 
KOUWKaX. 
| Jina uucron qeaddepentalun nojpkKesyOUHOH *Keesbl yaAWCb HHKHHe 


JIMH C YasICHHeM NOACHHUHBIX CIMHHOMOSIOBbIX Y3JIOB ObIJIH BbITIOJIHCHbI B CBA3VHi 
JaHHBIMH O HeCerMeHTapHOl WHHeEpBalMH BHYTPeHHHX opraHosB (°,'?,4). 
pH OMepallMaX OJHOBPeMeHHO yflaJiAocb OT 3 JO 6 CMeXKHbIX UYBCTBUTEIb- 
\HbIX CIMHHOMOSIOBbIX Y3JIOB KaK C OJHOH, TaK HC AByxcTopon. [pysuple y3sbr 
lyalAIMCb Ha ypOBHAX cermeHToB D,—D,3, NOACHHUHbIe — Ha YPOBHAX CermMeH- 
Trop L,—L,. Mb npocaequiv H3MeHeHHA B NO KeYOUHOH *XKesese MPH WBycTo- 
POHHeEM yJlaIeHHH UYBCTBUTEbHbIX CMHHHOMOSPOBHIX Y3JIOB B CpOKH OT 2 JO 
150 que, mpH OAHOCTOpOHHeEM yaJleHHH y3vl0B B cpoku oT | fo 245 7HeH nNocse 

| ae 

Matepwan oOpaOaTpiBaicaA OObIYHbIMH THCTOJIOTHYeCKHMH MeTOAMKaMH, &@ 
TakxKe HMIMIperHupoBasica cepeOpom no mMeroxy BuabutopcKkoro — I'poc B mo- 
quduxauuu Bb. UH. Jlappenrpesa. 

B pesyibTatTe TWlaTeIbHOrO OOCMeOBAHUA Pa3JIMYHbIX YYACTKOB MOJVKeMy- 
JOUHOU 2ee3bl (rOIOBKa, TeJIO, XBOCT) BbIABHJIMCb 3€KOHOMePpHble H3MeCHCHHS 
BCeX e€ CTPYKTYp: COCYOB, NpOTOKOB, alMHO3HOM M OCTPOBKOBOli TKaHel. 

UyscrsutesbHad JeHepBallMA MoW2KeJlyAOUHON *Kelesbl BCer a COMPOBO*KLaeT- 
CA Pe3KHM paclIIMpeHHeM cocyJOB H 3allOJIHeHHeM UX MOJIMMOpPHOAepHbIMA' 
weikountamu. Pe3ko NOBbIILeHHOe MO CpaBHeHHIO C HOPMOH KOJIMYeCTBO JIeHKO- 


3% 


IMTOB B Cocyax HaOslORaeTcA KaK B PaHHue, TaK HU B OTMaJIeHHbIe NOCe ONE} 
pallu cpoKu. Oco6enHo MHOro UX OOKapyXMBaeTCA B BEHAX. B reuenne MepBbl} 
2—5 cyToK Mocwe OnepaluH HayHHaeTCA BbIXOAKMeHHe JIEMKOUMTOB U3 CocyO: 
B MapeHxumy *KeNesp. TlonuMopuossepHple JIeHKOUMTHI NPOHHKAIOT B allHHO3} | 
HbI€ KJI€TKH, 3aMOJIHAIOT AMHYCbI, PaspylWlaioT yYacTKHM JOeK HM Wesble TObKI 

xenesbi (puc. 1). Undunetpaua compopoxwkqaeTcA pe3KMM OTCKOM HHPHIbTPUH 
POBaHHbIX YUACTKOB C pa34BHraHHeM AallMHO3HbIX KJI€TOK MW pesko AecTpyKkuHelg: 
auuuycos. Beerga HHPUbTpHpPyIoTCA HeHTPpOPuAaMH WM CTeEHKM IIPOTOKOB, Kal 
MeJIKUX, TaK WH KPYMHbIX. ; | 

UnduibrpupoBanve TKaHelt *Kemesbl MOJMMOP@HOAReEPHbIMH JIEHKOWMTAaMI| 
mpomosmKaeTcA B TeYeHHe BCero CpoKa Mocse onepaunu. JlaxKe uepes 5—8 mec} 
MOCJI€ BMeIWIaTeIbCTBa OHA TaK 2%Ke HHTCHCHBHA, KaK H B MepBble AHH. 

UnduipTpaiua meaikomuTamu mowkKenyqOuHOn x*Kesesbl OObIYHO MO3aN4Ha 
Hapsaay c pe3sKo UHMbTpHpOBaHHbIMH yuaCcTKaMH BCerfa HMeIOTCH Take 
B KOTOPBIX HHUIbTPaluA He3HayUTe/bHa MIM OTCYTCTByeT. B yyacTKax MHHJIb 
TpaToB BHHbI Kak cCBexKHe, TaK HM WorHMOaroulHe HeEHTPOPHJIbHbIe JIeHKOMMTHI 

KoucraTtupyA HaslM@une B NO KeyOUHOH werese OOMIMPHOM HHDAIbTpallHl 
BCeX ee TKAHeH NOJUMOPHOAepHbIMH JIEHKOWMTaMH, MbI He MO2KeM He YUMTHIBAT!| 
ONHCaHHble B JHTepaType cakTbl. CymlecTByeT MOJIO*KeHHEe, YTO BbIKJIOYeCHH 
adepeuTHoro 3BeHa — Y]laJieHHe UYBCTBHTeEJIbHbIX CIMHHOMOSIFOBbIX HJIH Ye} 
PeNHOMOSrOBbIX Y3JIOB, Mepepe3Ka UYBCTBHTEJIbHbIX HEPBOB — IIPHBOJUT K 3Ha 
YHTeIbHbIM CTPYKTYPHbIM HapylleHHAM B leadepeHTHPOBaHHbIX (JIHMMWeHHb 
UYBCTBHTeJIbHOCTH) YyuacTKaX OpraHH3Ma. OHHM H3 OCHOBHBIX HapylleHuil 
ABIACTCA HHDUIbTpPAaluA eHepBHPOBAHHbIX B UYBCTBHTCIbHOM OTHOUICHHIE 
yuacTKOB OpraHH3Ma NOMMOpuOATepHbIMH JeHKoUNTamu (°, *). Sto nomoxe| 
Hue OblvIO NOATBeEPXNeHO VIA MHOrHX OpraHoOB, B TOM UNCe H WIA *wee3H 
CIO ee Gate 

Bowee HHTCHCHBHaA HHPUAbTpaluA TKaHeH NOWKeTyOUHOH  *Kese3sbl Her 
TPOPHaMH OTMeUaeTCA IPH DBYCTOPOHHEM YasJIeHHH YYBCTBUTEJIbHbIX CIHHHO § 
MO3POBbIX Y3JIOB HIM B TeX CJlydaAix, KOra yasleHo OoblUlee KOJIHYCCTBC 
y3I0B (IPH OMHOCTOPOHHeM yjlasieHHH HX). 

Mos3an4uHocTh pacnoJlOKeHHuA HHPHIbTPaTOB OOyCOBHBaeTCH TEM, UTO ake 
pH HaWOoulee MACCHBHBIX YlasIeHHAX CMHHHOMO3POBbIX Y3JIOB (OMHOBPeMeHHC 
m0 6 y310B C ABYX CTOPOH) UacTb YYBCTBUTebHBIX BOJIOKOH MPHXOLUT B NOL- 
2KeYOYHYIO Kees y OT BbIMe- H HHKeeKAUlUX (MO CpaBHEHHW C yaJieHHbIMH)} 
CIMHHOMOSPOBBIX Y3JIOB,a TaK2%KE OT UYBCTBHTCMbHOrO y3dia Oy Aarolero HepBa.| 
Apkne WM JeMOHCTpaTHBHble H3MeHeHHA MpeTepneBaloT Moce yLasleHHA Y3J108F} 
allMHO3Had WM OCTpOBKOBasd TKAHH. M3MeHeHHA B AWMHOSHOM TKAHH UAYT 10 AByM 
HallpaBJIeHHAM: a) FHOeIb XEe3HCTbIX KIeTOK; 6) HX equddpepenuuposKa.} 
B nepsbie AHH Mocme OnepalMH HaCTyMaeT pe3KOe HepenomHeHHe aIlMHO3HBIX} 
KJIeTOK rpaHyJlaMH 3HMOreHa; CO3aeTCA BMeuaTIeHHe, UTO BbI-eIeHHe 34MOreHal 
W3 KNeTOK 3aTpyqHeHO. B nocwieqyioulue AHH MOXKHO OTMeTHTh rHOeb OOMbLWOTO) 
uHCJla TaKHX MepelOJIHCHHbIX 3HMOreHOM KJleTOK. Apa KeTOK MHMKHOTH3H-| 
PyloTcA, MpOTOMMa3sMa KeTOK OKPallMBaeTCA B TEMHO-CPHOMeTOBLIA WBeT. Takuel 
KJI€ETKH TePpAIOT OObIYHY!O (OPMY, YMeHbIWWAOTCA B pasMepax UM rHOHyT (puc. Q).f 

IIpouece wenupepenuupoBKu gakouaeTCH B CueMyIOUleM: B HeKOTOPBIX 
yuacTKax JoueK, valle Mo NepHepHu UX, WIM B HECKOJIbKHX WeMbIX NObKAaX} 
*AKENE3bI KJIETKH YTPayHBaloT 3HMOFeH, PC3KO YBCMHYHBAIOTCA B PasMepax, cTa-} 
HOBATCA CBeTIbIMH, B HUX NOABIAIOTCA Bakyomu. UacTo B CBeTbIX KieTKaX} 
MOXKHO BUeTh 2—3 apa. Cpervible KeTKH JexKaT O60CO6eHHO pyr OT Apyra, 
Tak Kak CTPyKTypa alMHYCOB B STHX MeCTaX HapyllaeTcsa (puc. 3). Hago sce xe} 
OTMCTHTb, UTO CMOCOOHOCTh K CHHTe38y 8HMOreHa B KJleTKe OveHb cTolKa. B pane} 
ciy¥aeB MOHOrTO pacnaya allMHycoB B equdppepenuupoBaBuiuxcaA KsleTKax} 
MpH3HaKH 3HMOreHOOOpasoBaHHA BCce elle COXpaHaAIorcs. 

Iloapmenne ru6uyuyux u Dequdpepeniup yiouluxca *KeMesHCTHIX KIETOK MOXKHO 
OObACHHTb OTCYTCTBHEM CHPHaJIOB CO CTOPOHbI Oprana (B pesybTaTe jeadppe- 
PeHTaluH), KOTOpOe CO3qaeT HeMOMHOMeHHOe peryIMpoBaHHe ero CTPYKTYp. 
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Puc. 1. Paspymenne yuacrka xese3bl eHKOU- 
TAaMH (YJaJIeHbI y3/IbI B CerMeHTax Lgs—L, cyeBa; 
158 mqHeH mocne onepaunn). Ox. 10, 06. 45x 


Puce.3. Hapyutenue crpyKTYpbl auHHYCOB H MOsB- 

JICHHe KP YMHbIX CBETVIDIX LeLHpepeHUHPOBaHHbIX 

AILHHOSHBIX KIeETOK (YaJIeHbl Y3JIbl B CerMeHTaX 

L.—L;cnpaga; 8 Mec. mocse onepamun). Ox. 10, 
06. 90 (macs. HMM.) 


TAH, rt. 118, Ne 4, JInugenOepr 


Pune. 2. Hapymenne crpykTypbl allu“HycoB Hu M0- 

ABNeHHe THOHYIWIHX AMHHOSHbIX KJJeTOK (yjla- 

JIGHbI y3JIbI B CerMeHTax D,—L,; ¢ AByx CTOPOH; 

14 gue nmocne onepauun). Ox. 10, 06. 90 X 
(macs. HMM.) 


vas 


Puc. 4. Tnu6enb snuTemna mporoka. IIpocBer mpo- 

TOKa pe3KO CyxKeH (YAaJIeHbl y3sIbl B CerMeHTax 

Djp—Di3 ¢ ABYX cToponH; 15 qHeH nocne onepa- 
unn). Ox. 10, 06. 45 x 


aJIHuHe JBYX THIMOB H3MCHEHHM AalHHOSHbIX KJICETOK CBA3AHO, OYeBHHO, Cc Tem, 
© Ooulee CTapble KJIeTKH MorHOatoT, a Oomee MOJOAbIe HM X%KU3HECHOCOGHEIe MO]- 
epraioTcd MepecTpolike, TepsxA Tp YTOM CMOCOOHOCTh CHHTeE3MpOBaTb 3HMOreH. 

ONMTeMH MpOTOKOB B OTBeT Ha JeadpepenTaruio Waer peakluio paspacta- 
Mx M MpeBpalilaeTca Kak Obl B MHOFOCJOMHbIM, HO HapAyy c STHM OTMeUAIOTCA 
‘apTHHBI rHOeH MpoToKoBoro snuTemMA (puc. 4). 
_ Ocrposkospbii anmapat Takxxe He ocTaeTca 6e3yuacTHBIM K JaHHOMYy BHAy 
§pnepauun. B ocrpopKax HapsAy C KPYNHBIMH CBeTIbIMH KJIeTKaMH MOKHO 
BUeTh MHOTO M@JIKHX KJI€ETOK C 4YeETKHMH PpaHHlaMu, C pe3KOH 2303HHODUIbHOK 
DKpacKOW MpOTOMIAa3MbI HM MaJICHbKUM OBaJIbHbIM APOM. B HOpMe TakHe KJIeTKH 
He BCTPevaloTcA,— MO-BHAMMOMy, 9TO JereHepaTHBHble (POpMbl OCTPOBKOBbIX 
KJI€TOK. 
Bee BbIllle OMMCaHHble H3MCHEHHA CTPYKTYP NOAKeIyOUHON *Xee3bl PaBHbIM 
OpasoM OTMEeYaIOTCA MH MPH YJaweHHM BepXHUX NOACHMUHbIX UYBCTBHTEbEBIX 
CMMHHOMOSPOBbIX Y3JIOB ypoBHeH cermMeHToB L,—L;, uTo JaeT Ham mpaBo cun- 
aTb, UTO Y3JIbl MAHHbIX CEfMCHTOB TaK?Ke HMeIOT OTHOLWIEHHE K YYBCTBUTebHOM 
HHepBallHH NOW Ke yIOUHOH *Keesbl. 

Msyuenve HMNperHupoOBaHHbIX MpenapaToB MOATBepAMIO HasHUNe Mepepox 
JCHHbIX UYBCTBHTEJIbHBIX HeEPBHBIX BOJIOKOH. Mb nowyunmH Ha mpenmapaTax 
nepepox enue WH ruOeb TOJICTbIX MAKOTHbIX BOJIOKOH B CTBOJIHKaX, a Tak2Ke 
ruOeIb Tete Parep-IlaguHu, KOTOPbIe, KaK H3BeECTHO, ABJIAIOTCA UYBCTBUTEJIb- 
HbIMM TIpHOopamu. 

PesyJIbTAaTbl HCCIELOBAHHA elle pas MOATBEPHKTaloT BaxKHY!O POJIb MHHEPBa- 

} (MOHHBIX NpHOOpoB B NOAMepx%KaHHH CTPYKTYPHOM WeMOCTHOCTH (a TEM CaMbIM 
WH HOpMaJibHoro (PyHKUMOHMpOBaHHA) Oprana. 


Bropol MocKOBCKHH rocyJapCcTBeHHbIl Tlocrynus0 
Me@J.HIMHCKHH WHCTHTYT LOD oT 
um. H. UW. Ilaporosa 
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TS ET 


Jlokaayn Akayemun nayr CCCP 
1958. Tom 118, Ni 4 


IKCHEPHMEHTAJILHAA MOPPOJIOrH A 


A. A. BOUTKEBHY 


CBOEOBPA3SHAS PEAYKUHA FOJIEHK 
MPH YABOEHHH KOHEYHOCTH Y JIATYWKUH B MPHPOAE 


(I1pedcmaeaeno akademuxom H. H. Il maavzaysexom 14 XI 1957), 


| Hapyllenua B pa3BHTHH KkOHEeUHOCTeH y XBOCTaTbIX HM 6eCXBOCTbIX amu 
\OMM HEOAHOKpaTHO HaOIOLaJIHCb B MPHpOse UV BbIZbIBAIHCb IKCMEPHMEHTAIbHO’ 
'B JlaOOpaTOpHbIX ycJIOBHAX. B pesyubTaTe pacceyeHHa, HalpesbiIBaHHua, Mepe- 
WHYPOBbIBAHHA (hOPMHPYIOUleHCA KOHeUHOCTH HJIM ee€ 3aKaKH BbI3bIBaaCb 
| aTHIIMYecKadA perehepallua, 3aBepWaBliaAcd OOpas0BaHHeM HeCKOJIbKUX JONOJ- 
HHTeCJIbHBIX KOHeEYHOCTeH HapxAy c ocHoByol (°, * °). Axsropbl, OTMeTHBLIHe 
ypOXCTBa B pa3BHTHH KOHeYHOCTEH Y JIATYWIeK, CBASbIBAIOT HX C peNapaTHBHbIMH 
MpoleccaMH B pe3yJIbTaTe Pa3JIHUHbIX TPaBM, Ooslee YaCTbIX B OOACTH 3a],HHX. 
KoHeyHOcTeH (1,°). 
_ Ha 607buiom MaTepHasie, coOOpaHHOoM HaMH B Ipupogye (7 4), Uu3sy4eHO pa3- 
BHTHe JONOJIHHTeIbHbIX KOHEYHOCTeH y O8ePHOH ATYWIKU, OOpas0BaHHe KOTO- 
'pbiX HeJIb3A ObIIO CBA3ATb C KaKOH-IH6O0 TpaBMOH 3akJIaKH KOHeYHOCTH. 
B HacTOAUleM COOOU.eHHH JaeTCA OMMCaHHe HOBbIX OJHOTHMHbIX aHOMaJIHi’ 
: MopdoreHe3a, KOTOpble MbI OTMeTHJIH y 47 OcOOeH U3 OOuLero UnCIAa (304) Obsa- 
| WaBUIMX pa3JIHYHbIMH YKJIOHEHHAMH B Pa3BHTHH MpaBOH 3aHel KOHeYHOCTH *. 
-Y strux 47 ocode umena MecTo cHIbHad JedopmalluaA cpelHel vacTH npaBoli 
-KOHCYHOCTH, COMpOBOxaBIaicA OOpasoBaHHeM KOCTHBIX WIHNOOOpasHbIx BbI- 
-pOcTOB H 3HaUHTe/IbHbIM OOWMMM YKOPOYeHHeM KOHEYHOCTH 3a Cy¥eT peAYKUMU 
-TOJI@HH HW YaCTHUHO WHCTaIbHOH uacTH Oexpa (puc. 1). Jlanka He mperepneBasia 
KaKHX-JIHOO CTPYKTYPHbIX HapyWeHHH; OHA OblIa xOpOWo AudppepenHwupoBana 
M uacTO OKa3blBaJlaCb MpHpalleHHOH K Oegpy. Bo Bcex culyyaAx, KaK 9TO BUJLHO- 
Ha puc. |, Janka Oblia cynHHupoBana. B mecte NpukpelJIeHHA OCHOBaHHA Jaiku 
pacnoslarasucb JlaTepabHO Ba KOCTHHIX WHNOOOpasHbIx BbIpocta. B oOTseb- 
HBIX CJyYaAX TaKHe WIMMbI CABHTaIHCh JMCTaIbHO HIM MpoKcHMabHO. [ano-- 
oOOpasHble BbIPOCTbI He . MpeNCTaBJIAIOT HAaPOCTOB JONOJIHUTeIbHOH KOCTHOM 
TKaHH, TaK KaK B HX OOpa30BaHHe BOBJIeCKaeTCA KOCTb TOJICEHH H YacTHYHO 
Oempa COOTBETCTBYIOUeH KOHEUHOCTH. Bpicota wuna Bapbupyer 
B MIpAMOM 3aBHCHMOCTH OT BOBJICYeHHOFO B ero OOpas0BaHHe KOCTHOFO MaTepHa- 
Ja, T. @. OT CTeMeHH YKOPOYeHHA CKeleTa KOHeUHOCTH, Tora Kak JMaMeTp 
OCHOBaHHA WIMMa COXpaHsAer MOCTOAHHYW BeM4uHHYy. Hanpumep, Mp HaMyHH 
wuna, O6pasoBpaHHoro JlepOpMUpOBaHHbIM MaTepHaJIOM TOJIeHH WM YaCTHUHO- 
Oeapa, WvIMHa KOHeEYHOCTH cocTaBseT, B CpeHeM, 56% HOpMbI; pH OOpasoBa- 
HMM WHMa TObKO H3 MaTepHasia TOJIeHM JIMHa KOHeYHOCTH cocTaBsseT 72% 
HOpMBI. 

V3 47 9K3eMMIAPOB TOJIbKO y YeTbIPeX HMeOCb CpalileHHe FBYX MOUTH OJH-- 
HaKOBbIX, HO YKOPOUCHHBIX KOHEYHOCTeH, OOaaBLUMX CHMMeTPHYHO PacioJo- 
2KCHHbIMH WHMaMH, OOTAHYTbHIMH HHTCHCHBHO MMMeHTH pOBaHHO kKoxel (Puc. 2). 
Y ocrTaJIbHbIxX OCOGeH OTYETIIHBO OPOPMVJIeHa JIMUIb OCHOBHAH H3MeHEHHAA KOHEeU~ 


* ApTop C IPH3HaTebHOCTHIO OTMeYaeT yuacTue JI. WM. Bunorpayopa B anaToMuyecKol 06- 
pa6oTke MaTepvana WIA WaHHOrO cooOmeHHs. 
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HOCTb, TOrla KaK JONOJHUTeIbHaA OKa3bIBaeTCA BECbMa MMHMAaTIOPHOH U 
«BIasHHOW» B TKaHH OCHOBHOH KOHeuHOcTH. Ha ocHOBHOH KOHe4HOCTH, 


Puc. 1. Poro AByxX roOBaCTHKOB, 3aBeplllalOllHX MeTaMOp@o3, H BOCbMH CerosleTOK, 
KOHEYHOCTH KOTOPbIX XapaKkTepH3YIOTCA ORHOTHMHOH edhopmalnelt 


Puc. 2. Bepxunii pay: npapple KoneynocTu 6 aaryuleK. Ocnopnast MpaBasl KOHEYHOCTS Lepopmu- | 
poBaHa H Cpallena co ca60 AupdpepeuwupoBaHHol ONOAHUTeJIbHOL KOHEYHOCTHIO; BHIDKHEM pazy: | 
y NepBbix YeTbipex JIAryieK—cpalilenve B OOacTH GOexpa Hw AeopMupoBaHHOi romenu OByXx | 
(OAMNAKOBEIX 3ANHUX MpaBblX KOHCYHOCTeH: y NocJeqHel sAryuKA—BycTOpoHHee yBoeHHe 
SaHHX KOHCYHOCTCH MPH HaMMYHH XapaKTepHOH ePopMauuH TOKO Ha sMeBOT cTOpoHe 


KOHTaKTa Jak M Oefpa, pacnomaraerca XapaKkTepHBIii wu, a B ero OCcHORa- 
HMM MpOXOAUT TiyOoKaA ckKsayKa, u3 KOTOPOT B Apyryto CTOPOHY BBICTyNaeT 
BTOPOH JONOMHUTCABHBIM LIMIT MeHbUeTO AMaMeTpa. Takof mun NOKpEIT KOxKeli, 


MMM4HOK [VIA BEHTPaJIbHOH NOBePpXHOCTH OCHOBHOM KOHeYHOCTH, T. e. JIMMeH- 
ou murmenta. Uacro B OCHOBaHHH WiMMa pacnoslaraeTcA MaJleHbKasa JenMrMeH- 
“MpPOBaHHad JlalKa C YHCJIOM MHHHATIOPHBIX MaJIblleB He Oosee yeTbIpex. B TaKux 
YIaAX XOPOWO AudpepeHuMpoBaHHad Malka OCHOBHOM KOHeYHOCTH BKJIOUaeT 
ce6a emule 1—2 qonoHUTeMbHBIX Masblla, KOTOPble IpHKPeMMIAIOTCA CO CTOPOHBI 
MeMaJIbHOro Kpas KucTH. IIpH cHmMMeTpHuHOM Ke cpallleHHH OJMHAKOBbIX 
OHEYHOCTeH YHCIO NasibleB Ha KAKO HMKOTa He MpeBbiilano HOpMy. 

V3 conocraBsleHud MpvBeeHHbIX JaHHbIX HeTpyHO BUJeTb, UTO BO BCeX 
JIyuaax MIPOHCXOAMJIO CpalljeHve JBYX KOHeYHOCTeH, HO CTeNeHb pa3BHTHA 
ONOJHUTEIbHON WH OCHOBHOH Oba JadleKO He OAHOM UM TOH xe. Ha6monenna (8) 
MOKa3aJIM, UTO SKCIEPHMeHTaJIbHOe pacceyeHHe 3aKJIa[KH KOHeYHOCTH Ha OTHO- 
CHTeJIbHO NO3qHeH CTaMH CONpOBORMaerca pe3KHM HeOpa3sBUuTHeM OHO U3 
IBYX OOpasylOulHXcA KOHeUHOCTeH. OueBu HO, ITO B OMMCbIBAeMbIX HaMH CJIy- 
yaaX Pa3qBOCHHe 3aKJIa_KH KOHE4HOCTH TIPOMCXOAMIO y pasHbIX ocoOeli He B 
HeaJIbHO TOXK]CCTBEHHbI€ CPOKH. OTHOCHTeJIbHO T1O3Hee OGOCObMeHHe 3apoObI- 

eBoro MaTepHalla 3ak/laKH KOHe4HOCTH MpHBeIO K OTCTaBaHHIO pa3sBHTHA 
JOMOJHATeIbHOH KOHeuHOcTH. II]pn oO6pa30BaHHH HeECKOJIbKHX JONOJIHUTeJIbHbIX 
KOHEUHOCTeH HapaAy Cc OMHOH OCHOBHOHM Ha6OMalach rpayallua B pa3smMepax u 
udpepeHuupoBke TaKHX KOHeUHOCTel, YTO, OYCBHHO, OTPaxkaslO 9TAaNHOCTb, 
‘HeKOTOPy!0 MOCJIeLOBaTebHOCTh B OOOCO6eHHH IMOPHOHAaTbHOrO MaTepHaia. 

B onmMcbIBaeMbIX HaMU CJLYYaAX PeLYKILMM rOeHH HU YaCTHYHO Gezpa O6ocobule- 
HMe 3apOfbllUeBoro MaTepHasla JOMOMHMTeJIbHOM KOHEYHOCTH OT OCHOBHOH, T0- 
BHJMMOMY, OblIo HenowHbIM. [loyrBep»x enue 2TOFO MbI HalllwH y ocoGeli, o6ua- 
AaBuINX JOMOJIHATeIbHOH KOHEUHOCTbIO, CpallleHHOH C OCHOBHOH Ha GOOJIbUIOM 
MpOTAKeHHH — BIWIOTh JO OCHOBaHHA JIamku. Bomee x%e mMo3qHee O60cobeHHe 
MpHBOANIO K PasBHTHIO PyqUMeHTapHOrO OOpa3s0BaHHA, BKJOUAaBUIeroca B TKa- 
HM OCHOBHOH KOHeuHOCTH. B 3THX yCJIOBHAX He HaOOAaOCcb THMMYHOFO HaJo- 
XKCHHUA BEHTPaJIbHbIMH MOBeEPXHOCTAMH JBYX OJ[MHaKOBbIX KOHeUHOCTeH H OOpa- 
30BaHHA OOWlerO HHTCHCHBHO TIMPMeHTUPOBaHHOTO KOXKHOrO MOKpoBa. B onn- 
CbIBaeMbIX HaMH CJyuaAX MOKPOB KOHeEYHOCTH HME HOPMAaJIbHYIO MOJAPHOCTb 
B OKpacKe, H BeHTPaJIbHaAd MOBePXHOCTb COXpaHAJa THMMYHbIN Oesbii Wer. 
JiuctasbHaxd YacTb WOOaBOUHOH PYAUMeHTapHOM KOHEYHOCTH H B Jpyrux clyuaax 
Bcera OKa3bIBalaCb O6OCOOJIEHHOH OT OCHOBHOH. 

TecHad CBA3b MEKTY PyYHMeHTapHOU JONOJHUTeEIbHOW H OCHOBHOM KOHeUHO- 
CTAMU IIPOABHJAaCb, B YaCTHOCTH, B TOM, UTO B MeJMaJIbHbIM Kpal JlalKH OCHOB- 
HOM KOHeYHOCTH OKa3bIBaJIHCb BKJIIOUCHHbIMH (paaHrH 1—2 nabiyeB AONOMHH- 
TebHOH KOHe¥HOCTH (puc. | u 2). OpranoTunuyeckoe BJIMAHHE CO CTOPOHBI 
OCHOBHOM KOHEYHOCTH MPHBOMMIO K BKJIIOUCHHIO THX MaJbleB B eEAMHbI MOPdo- 
(YHKIMOHAIbHBIM KOMMMIEKC, BIVIOTh JO OOpasoBaHHA M1aBaTeIbHOH MepenouHkH 
M@KILY OCHOBHBIMHA HM JOMOHHTeIbHbIMH MadbyaMu. IIpu Trecnow Mopdomorn- 
yYeCKOH CBA3H M@XKLY IBYMA KOHeEYHOCTAMH, B YCJIOBHAX SHAYHTeIbHOM pyu- 
MeCHTAalHH JOMOMHUTeEIbHOM KOHEYHOCTH, OCHOBHAA B pollecce cBoero pasBHTHA 
MOrsia HCHBbITHIBaTh JepopMalluio, Oy yan COeMHeHAa CCHJIbHO OTCTalOuleH B pocTe 
u JudtpepeHUHpOBKe JONMOHUTeEbHOM KOHeYHOCTHIO. 

B HallieM pacnopsxKeHuH MMesacb TakxKe JIATYUIKa, OOaaBilad Hapayy 
¢ mpaBol JOMOMHUTeEbHOH KOHEYHOCTHIO ellie HM MeBOH JOMOMHUTeEbHOH KOHEeU- 
HOcTbIO (puc. 2, MpaBbIlt 9KSeEMIVIAP B HWKHEM PALy). XapakTepHO, TO c NpaBok 
CTOPOHbI OCHOBHAA M JONOAHHTeIbHaA KOHeUHOCTH Y Hee ObLIM CpallleHbl 3a 
HCKJIOUeCHHEM JIMCTaIbHOrO OTJesa; OHH Obl XOpOWIO AudpepeHuMpoBaHbl U 
UMeIM MOUTH HOPMaJIbHbIe pa3Mepbl. Hanporus, abamoruyunoe cpalllenue JByX 
NeBbIX 3aJ,HHX KOHeUHOCTeH MpHBeO K PeLYKIUMM TOIeHH C OOpas0BaHHeM 
KOCTHBIX LIHMOB. 

JjanHpie O MOpdouorHu COCTaBHbIX KOMMOHeHTOB TakOrO eMHCTBeHHOTO 
cly4adt KOMOMHUpOBaHHON NeBO 3aqHeH KOHEYHOCTH ABHJIMCb NOATBepKeHHeM 
pesyJIbTaTOB H3Y4eCHHA CTPYKTYPbI KOMOMHUMPOBAHHEIX MpaBbIX 3aHHX KOHeU- 
HocTell. 3ecb OAM W3 KOCTHBIX IWHMOB pacnoslaraeTca Ha 3aHeH MOBepXHOCTH 
HeCKOJIbKO peyWMpOBaHHOli KocTH GOexpa, Apyroli— Ha MpoTuBoMooOxNOn 
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cropoHe. KocTuad TKaHb cocTaBsaeT MepuctbepHyecky!O YaCTb WIHTa H o6pa3yer i 
BHYTPH ero rpyOble MepeksaqMHbI H OCTPOBKH C OYAraMH KPOBETBOPeCHHA MCAAY | 
HUMH. IIpoKcHMaJIbHbIe OTJeubI KOCTH Oepa KAKO KOHCYHOCTH o*popMJIeHbE t 
HOPMaJIbHO HM OOBeAMHAIOTCA WHPOKOH CYyXOKHJIbHOK MePeMbINKOH Wepe/L P 
MIpHKpelieHHeM K Ta3y, B CHIy uYero OOe KOHEYHOCTH YeP2KHBAIOTCA B |) 
MOCTOAHHOM OTHOWIeCHHM JIpyr K Apyry. | 

Vi3zmenenus B MycKyslaType Oeqpa, XapaKkTepHble JWId KOMOHHHPOBAHHBIX. |: 
IIpaBbIX KOHEYHOCTeH C WHMAaMH, 3J[eCb BHIABMJIMCb Ooulee 3HAYHTEJbHO. B Kom- | 
OMHMPOBaHHOM Oespe XOpOlio BbIPAaxKeHbI MBILLbI TOIbKO OP3aJIbHOH CTOPOHDI. 
Kaxkat 43 MbIIIL yKopouena MH pacnmactana. Han6ouee AopsaibHbI MYyCKyJI jj 
6eqpa — TpexruiaBbli — uMeer (CopMy TpeyroJIbHHKa, OCHOBaHHe KOTOPOrO® |i 
OKAaHYMBaeTCA CBASKOM Ha HWxKHeM YacTH KOCTHOrO WHNa. Pajom, OuM7Ke K cpell- f 
Heli JIMHMM, pacnoslaraerca MaccuBHbIit MycKysI — nowynepenonyaTHi. B Tow p 
Ke IWIOCKOCTH JlexKaT M OO/bIlaA HM Maslad ATOMMUHbIEe MBILUIMbI. COOTBETCTBYIOWINe ! 
MbILILbI [pyro KOHEYHOCTH pacMosaraioTcsA aHaJIOTHUHBIM OOPa3soM, HO Ha M1po- | 
THBONMOOKHON MOBEPXHOCTH KOMOHMHMPOBaHHOrO OOpas0BaHHaA. | 

OrmeTuM Jlaslee, YTO JepopMallWA HW peyKUMA TOMeHH HE COMPOBOK1awoTcaA 
NOHO yTpaTOH COOTBeTCTBYIOWMx Mb. HuxKHAA YaCTh KOCTHOFO WIMMa Ha 
NPOTAXKeHUM MeJHaJIbHOH NOMYOKPY2XKHOCTH OXBATbIBAaeTCA KOPOTKOH, HO XOPOIIO 
BbIPaXKCHHOH HKPOHOXKHOH MbILLUWeH, NO, HEH MOXKHO BUAeTh HeEOOMIbIUION PpyAH— , 
MeHT OosbieSepuoBoro MyckyJla. [pyrad JaTepasibHad NOYOKPYAXHOCTb OCHO- } 


Benosuble cocy bl B OOJIacTH 6elpa HU RepopMUpoBaHHOH ToeHH OOOCOOJIeEHLI CcO-*} 
OTBETCTBEHHO JBYM KOMMOHEHTAM KOMOHHHPOBaHHOTO OOpa3s0BaHHA; pasMepbhif 
cOcyOB OpsaJIbHOH NOJIOBHHbI KpymHee, YeM BeHTpaJIbHOH. 

K pecTHOBO-NOACHHUHOe ClIeTeHHe 10 Popme TonorpadHyH HW pasMepaM HEPBHBIX’ | 
NyYKOB He HMeeT 3aMeTHbIX YKJIOHEHHH OT HOpMbl. B Tex cayuanx, Korga™ 


udpepeHUHpOBaHbl, OTMeYaeTCA yTOuMLeHHe mpaBoro IX cnwvHHOMO3rOBOrO#y 
HepBa B JiBa pa3a 10 CpaBHeHHI0 C HOPMOH HU C aHaJIOrHYHbIM HEPBOM JIeBOK CTO-} 
poubl. Takoe 2Ke COOTHOWeHHe COXpaHAeTCA MH B NOceAHeM culyyae MPH MOHOM"% 
YABOCHHH 3aHHX KOHeEYHOCTeH Ha OOCHX CTOPOHAX Teva HM JecdopMalueli B cpeq-} 
HEM OTJese JeBbIX KOHeUHOCTeH. Kaka H3 KOHeYHOCTeH HMeeT CBOH Cea uII- 
HbIM HepB. lepey BxOJOM B 6eApo FONOMHUTeEIbHOM KOHEYHOCTH OH OTJaeT Kpyn- 
Hy!0 BeTBb, HallpaBJIAOULyIOCA Ha3aq, 3aTeM OrHOaeT KOCTb Ta3a WH BXOMUTY 
B OCHOBHY!0 KOH€YHOCTh B Ka¥eCTBE CaMOCTOATEbHOFO CeLaJIHULHOrO HepBa,.| 
KOTOPBIM, OJHAKO, B OTJIMUHE OT HOPMBI He OTMaeT 3aHel PIy6OKoli BeTBH. B o6.1a- 
CTH IWMMOOOpasHbIX BbIPOCTOB HeOObUINe HeEPBHbIe BeTOUKH HallpaBJatoTcs’' 
TOJIbKO K PYJHMCHTAPHbIM MbIlMaM. BerBeHHe HepBa BHOBb YyCHJIMBaeTCH 
B OONAaCTH JalkKH. 

CHMMeTPHYHO CpallleHHad KOMOMHHPOBaHHaA KOHeUHOCTh OGslaqaeT calaboly 
NOABUXKHOCTHIO. Y OcOGeH C PYIHMCHTHPOBaHHbIMH JOOABOUHLIMH KOHeEUHOCTAME | 
NOABUXKHOCTHIO OO/1aaeT TOJbKO OepO OCHOBHOH KOHEUHOCTH; ONOpa JATYWKH | 
B CHAYEM TOOX%KCHHN MPOWSBOAMTCA Ha NOBeEPXHOCTb Sekpa, MHTMeHTHPOBAaH- | 
HbIM IMM H OCHOBAHHE Janky, MepleHUKYJAPHO NOCTaBJeHHOM K NMOBEPXHOCTH. | 

B 3aksoueHne MOAYepKHeM, YTO PacCMOTPEHHIe BbILIe HaPyWIeHHA B PasBH- 
THM KOHEYHOCTeH HaGMOLaIMCb WaMM MHOFOKpaTHO B Te4YeHHe BOCbMH JIeT B Tpex 
3HAYHTeIbHO PpasOOUleHHbIX eCTECTBEHHBIX BOJOeMAaX. 


Boponexkckult MeQMIMHCKHIt MHCTHTYT Tloctynusto 


ZEX 195i 
UMTMPOBAHHASA JIMTEPATYPA 

+B. B. Bp yxuct, IIpupona, N 7, 105 (1937), 2? A. A. BolitKesuu4, JAH, 60, 
No 2, 305 (1948). # A. A. Bouttkesuy, Apx. anar., ructom. 4 aMOpHon., 32, 2, 41 
(1955). 4A. A. Bolttkesu4y, Ipupoga, 2, 100 (1955). * D. Barfurth, Arch. 
f. Entwicklungsmech., 1, 135 (1894). ® W. Hellmich, Arch. Entwicklungsmech.. 
115, 237 (1929), 7H. Przibram, Arch. Entwicklungsmech., 109, 411 (1927). 
°F. H. Swett, J. Exp. Zool., 44, 1, 419 (1926). ® G. Tornier, Arch. Entwicklungs. 
mech., 20, 6 (1905). 
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Worsayp Akanemun Hayk CCCP 
1958. Tom 118, Ni 4 


IKCHEPHMEHT AJIBHAA MOP@OJOH A 


‘ H. Il. JIEBKOBA 


‘PPASBHTHE FJIA3A MHHOMK B CBA3M C HEKOTOPbIMH 
OCOBEHHOCTAMH EE 9KOJIOTMH 


(ITpedcmaeaeno axademukom H.H. Ilmaavzaysenom 12 VIII 1957) 


CyllecTBytOT Be [HaMETPaJIbHO MPpOTHBOMOJOXKHbIe TOUKH 3PeHHA Ha cTpoe- 
juve ras MMHOrH*. Ogun uccieqoBatenu (% 8, 4) cunraior rasa pelyiupo- 
BaHHbIMM OpraHamu. JIpyrue (°*, *, °, 1°) paccmaTpuBalor HX KaK HOPMaJIbHO 
pasBuTble, HO TO pxAyY NpH3HakoB Oovlee MPHMUTHBHBIe, YM Y BbICIIHX MO3BO- 
HOUHBIX, OpraHbl 3penHHa. Bonpoc 9sToT B TO Xe BpeMA MpecTaBsAer 
} ONIPeeJICHHbIM HHTepec BBHAY CHCTeMaTHYeCKOrO MOMORKeHHA MMHOFM HU CBOeO6- 
pa3ua ee skoorMH. Pacnosaras 6OuIbIIMM KOJIMYeCTBOM MaTepHasa (oKO0 300 
‘9K3CMIVIAPOB XXHBOTHBIX pa3HbIX BO3pacToB Bua Lampetra fluviatilis), moi 
MOCTaBHJIH WebIO MpOCJIeAHTb MOJHOCTbIO BeCb OpraHoreHe3 OOKOBbIX rvia3 
| MHHOrH C y¥eTOM MeHsIOMelCcA Cpelbl OOUTAHHA 2%KMBOTHOFO. 

H3BecTHO, 4TO MOWOAbIe JIMUHHKH MHMHOrH B TeYeHHe HEKOTOPOrO BpeMeHH 
NOcJie BbIKJI€Ba XKUBYT Ha KAMeHHCTO-NecuaHOM Je PeKH,B MeCTaX HepecTHIHIULA. 
3aTeM OHH CHOCATCA TOKOM BOJbI BHH3 IO TeYeHHIO H OCealoT Ha HIMCTbIX yuacT- 
Kax JlHa, re 3apbIBalOTCA B JI, H OCTalOTCA TaM JO MeTaMOpdo3a BO B3poc0e 
JKUBOTHOE, T. €. B TeyeHHe 3—5 ser. []ocue MeTamopdo3a MHHOrH BHOBb BbIXO- 
AsT B Bony (1-4). Takum o6pa3om, B Mmpollecce cBoero pa3BHTHA MHHOra KOpOT- 
KH MepHOX BPeCMeHH XKUBET B BOJHOM cpejle C IPOHHKAIOUIHM B Hee CBETOM, Jaiee 
OOHTaeT B HJle, B YCJOBHAX He3HAUHTeIbHOH OCBeL[CHHOCTH, H 3aTeM CHOBAa 
MepeXOUT B BOY; TAKHM OOPa30M, ABarxKbl Ha NPOTAXCHHH PaSBHTHA MeHACTCA 
cpeqa oO6uTanUs *KuBOTHOrO. IlockobKY CBA3b HKHBOTHOLO OpraHH3Ma C BHeIIHeH 
cpeou OCYlecTBAAeTCA pee BCero IIpH MOMOMH HeEPBHOM CHCTeMbI H Opra- 
HOB UYBCTB, CPeMH KOTOPbIX OpraHbl 3peHHA MrpaloT He MOCMEMHIOIO POUIb, 
HECOMHEHHO, UTO H3MCHEHHE 2KOJIOPHH B Mpolecce pa3BHTHA MHHOrH He MOrJIO 
He OTPa3HTbCA Ha pa3BHTHH ee 3PHTeIbHOrO alimapata. 

Yxe y TOMbKO YTO BHIKIOHYBIelica HeOObUION (3—4 MM JVIMHBI) JIMUHHKH 
MHHOrH yaeTca OOHAPyXUTb 10 60KaM roJIOBbI Oosee CBeTJIbIe, YEM OKPYy2Kalo- 
Wad TKaHb, NATHBILUKH, WpescTaBs Atollue COOK 3a4yaTKH ras. Uepe3s HeCKOJIbKO 
Hel riia3sa mpHoOperaioT cepoBaTy!0 OKpaCKy HM CTaHOBATCA OTYeTIHBO BUAN- 
MbIMH (puc. la). [a3 ocTraercAd XOpOWIO 3aMeTHbIM Y JIMYHHOK Ha IIpOTAKeHHU 
-30—40 mHeli noce BbIKeBa, Kora OHH WocTuraioT 1—1,5 cm. Y JM4MHOK OOub- 
wero BO3pacTa, MOCTOAHHO XXMBYUIHX B MJy, Tlasa yoke He BHAHbI Nake 
nox mynou (puc. 2a). Bsapocsble *XHBOTHbIe HMeIOT XOPOIO PasBHTHIle rlasa 
(puc. 3a). 

TakHM OOpa30M, MpOHCxOAuT Kak Obl HcUesHOBeHNe panee 3aMeTHOTO Oprala 
MW erO BTOpHuHoOe MOABJeHHe TOce MeTamopdo3a. 


* VspectHo, YTO y MHHOTH MMeeTCA elle Ba MapHeTasbHbIX (TeMeHHEIX) Tvla3a, HO O HHX 
‘peub He HJeT B HacTosilemM COOOMeHHH. 
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Usyuenne rucrosornuecKHX MpelapaToB moOKasasl0, YTO Tia3 MOMOLOH H-ly 
UHHKH MMHOP OYeHb oro (OKOsO 2 Mec.) COXpaHAeT NY3SbIpeBuAHYIO copmy 
u He HMeeT HAKAKUX MpH3HaKOB MpespalleHuaA B rmasHo OoKan. XpycTamHK " 
B TaKOM rvla3y HMeeT BU, HEOO/IbINOrO paciacTaHHOrO MO MOBEPXHOCTH MYSbIpA ff 
3J1IMMICOUAHOrO Tea. Y A pyruX MOSBOHOUHBIX,KaK H3BeCTHO, Pla3 OUeHb ObICTpo! 
CTaHOBHTCA 6OKaNOBNAHbIM. Bo BHYyTpeHHeH CTeHKe TaKOFO Iy3bIpeBuAHOrO! 
ria3a Ha 7—10 qeHb nocue BbIKIeBa JIMUHHKH Pa3BHBaeTCA NHIMCHT, a B Ha-| 
PYXHOli CTCHKE, CHJIbHO yTOUIMAalolelica 3a CUeT MHTOTHUECKHX JeeHHH KICTOK, 
PpaSBUBalOTCA CBETOUYBCTBHTEJIbHbIe SJICEMEHTEI, NPOHCXOMUT pasfeseHHe KACTOK) 
Ha cion u Ha 50—60 qeHb NOABJAIOTCA HepBHble BOOKHAa (puc. 16). Mapu t 


fi) 
CJIOBaMH, B TNY3bIPeCBUAHOM TJla3y MOOO“ JIHUHMHKH MHHOTH MNpOWCXOJHT Takas} 


39TOM OTHOIMeHHH MOATBEpKAarwT yKa3a-[s 
11 I 
Hua Cryquuukn (“). Mp Haduoqain yl 


JIMYMHKH, MMeIOUleH NYy3bIpeBH ABI r1a3,- 


IlMIO (OTpHIlaTesIbHYy10). Ecm WCXOLUTH I 
H3 9THX HaOJIOJeCHHH, 43 OCOGeHHOCTeH ) 
MopdoulorHyeckoro CTpoeHHA OpraHa HM} 
H3 TIPHBeJ@HHbIX BbIIWe JaHHbIX [0 9KO-}P 
JIOTHH JIMYHHKH MHHOFH, TO MOXKHO M0-|f 
JlaraTb, 4TO MY3bIpeBHAHbIM ras MOO-| 
OH JIM4HHKH MHHOrM ABsAeTCA PYHK- fi 
IMOHHPYIOULHM CBeETOUYBCTBHTEJIbHbIM' [- 
opraHoM. |. 

Ha puc. 26 mpeyctaBeH momeper- § 
HBIM pa3spe3 rla3a JIMUMHKH, HMerOILeH § 
8 cM JWIHHbI (BO3pacT OKOO Tpex § 
JleT). 

Sylecb OOpallaioT Ha ceOA BHHMaline fl 
culelyroulve OCOOeHHOCTH: 

1. [a3 uMeeT yxKe THNMUHY!IO 6oKa— 
JIOBUHYy!O CopMy. | 

2. CeruatKa JudpepenHunpoBaua He 
Be3 le o(HMHAaKOBO. [lomHocTbt1o Audpepeu- | 
IHPpOBaH MH HMeeT CBETOUYBCTBHTEIbHBIE | 


Puc. 1. JIlmuuHka muHorM (romoBa) Ha 6 = 
30—40 eHub nocne BbIKIeBa (a) H CTpoe- SEMEHTHI JIHMIIb HEOOJIBINOK WeHTPaJib= § 
HHe ee rua3a (6): e2.Nn— ria3sHasxt NOMOCTS, HbIM = =yyacTOK ceTuaTKH. OctasbyHast 
M — Me3cHXUMa, ft — MIMPMeHTHBIN STMH- yacTb Ce€TYUaATKH COCTOHT H3 KJICTOK 3M- 
TeIHH, 38. 9. — 8PHTEJIbHbIe 93JIEMCHTHI, 6puoHabHOTO Tuna 
xp — xpycTamuk, 9 — 9mnjepmMuc, 2 a 
C.C.0.—CKsIepo-cocyqucTan OCo0UKa 3. [lurMen? pasBuT TOMbKO B OfHOKT | 


OpsabHOH NOJOBHHe NMArMeHTHOrO: 
STIMTeIMA, MpHseM HaHOOJIbUlee CKOMIeHHe MHPMeHTa HM€eT MeCTO TIpOTHB Aud- | 
(pepeHIMpOBaHHOH uacTH CeTUaTKH. 

4. [lokpop na ria30M MpescTaBsIeH OY€Hb TOHKOM coOcTBeHHO poroBuyell,. 
ABJIAIOUCHCA MPOMOJKEHHEM CJIaOO PasBUTOM CKJICPbI, TOJICTLIM CJIOEM PbIXJOTt 
COCAHHHTeEIBHOH TKaHH, NepexoAAlleH C rla3sHOH OPONTbI, MIOTHKIM KYTHCOM 
M 9TIMepMHCOM, CXOJHbIM MO CBOeMY CTPOeHHIO C KOXKHBIM. OT OKpyxarollelt 
KOXKM NOKPOB Hal rla3OM OTIMYaeTCA, CNEOBATEIbHO, JIMUIb OONbWe TOM 
HOH COCAHHHTeIbHOH TKaHH HW OTCYTCTBHEM MOAKORHOPO MHrMeHTa. 

5. Mmeerca xopouio 3aMeTHad eclleMeToBa oGo0UKa. 

6. Xpycramuk mourn copMupoBaH Mw He HMeeT MOmocTH. KaK y2Ke roBo- 
PHJIOCb BbIllie, yKas3aHHble OCOOCHHOCTH CTPOeHHA Tyla3a MecKOpOHKH MHOrHMH 
HCCMeENOBATeJIAMM PaCCMaTPHBAJIMCb KaK NPH3HaKH peyKWMUM Oprana. Ho, Ha ~ 
Hall B3rvlA, HET OCHOBAHHH JWIst TAKOTO YTBEPKeHUA, ECM YUeCTh SKOOL 
JIMUHHKH Ha STOW CTAMMM, a HMCHHO, €e NOCTOAHHOE OOUTAHHe B MJY, T. €. B yC10- 
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BUAX CMaOOH OCBeELLCHHOCTH. OTHM MOXKHO OObACHHTD 3ano3qanne uddepexity- 
PpOBKH OCHOBHOM Maccbl CeTuaTKH (HO He pexyKuuto ee). JucbcbepenunpoBaHHbtit 
Ke WeHTPaJIbHbIM yuacTOK ee («ceTuaTKa A», 10 TepPMHHOJOrHH MHOTHX aBTOPOB) 
ABIACTCA He YEM MHbIM, KaK COXPaHHBIeHCA Ha STOH CTaHM CeTYaTKOH MepBuy- 
Horo rla3Horo y3bipa. Yromujenve Mokpopa Ha ria30mM u JecbopMalus raza 
MpeAcTaBIAIOT COOOM NpsAMOe MpHcnocobs1eHHe MpOTHB MexaHNyecKoro BOsIeli- 
cTBUA rpyHhTa Ha Tla3a %®MBOTHOrO. OrcyTcTBHe 2Ke MHIMeHTa B BEHTPaibHOL 
4acTH, CBA3AHO MOBUJMMOMY, C HaJIMUHeM Hal ra30M HeCOJIbIUOM 3alllLHTHOH MbI- 
MeyHOH CKaQKU, IpenATCTBYIOILel MPOHHKHOBeHHIO H 6e3 Toro cua6oro cBeta 
MMCHHO B BEHTPaJIbHY!O YaCTb viasa. B OOULeM H IeIOM CTpOeHHe Tla3a JIMUHHKU 
M 9TOrO BO3pacTa HOCHT Ha ceOe MeyaTb MpHcenoco6eHHA K OOUTAHMIO B rpyure. 


- 


Puc. 2. TonoBa sH4HHKH MHHOrH 8 CM LIHHbI (a) Hee Tuas (6). A — 

«ceTuaTKa A»; 0. m. — JeclleMeTOBa MeMOpaHa, e. M—Tyla3Hble MbILI- 

Il, fl. C. M—MNJIOTHAA COCPAMHHTEIbHAA TKAHb, P. C. M.—pblXsan Ccoe- 

JMHUTeIbHad TKaHb, O. 2 — JeCWleMeTOB 9HOTeIHH, Cc. m —cTeK- 
"  JIOBHAHOe Te.1O 


B jecbwuuTuBuom opraue (puc. 30) cKaqkH Hay ria3om Her. [na3a mpHoope~ 
TalOoT OKPyrs1y1o (OpMy, Bce yUaCTKH Pasa HAXOJATCA B OMHAKOBOM OTHOIWEeHHH 
kK cBeTy. CeruaTKa JudppepeHHpOBaHa MOJIHOCTbIO H paBHOMepHO, MHTMeHT 
pa3sBuBaeTCA MH B BEHTPa/IbHOM yacTH ria3a. CO€MMHHTeIbHOTKaHHbIM COM Hay, 
rla30M CHJIbHO ucTOHYaeTCA. B 3mMyepMuce UCUesaIOT *KeeSHCTHIe KJICTKH, OH 
nojyuaer crpoenve THMMUHOFO poroBMyHOrO snHTeIMA. B xpycrasiuKe HMeeTCA 
O0bUIOe BOJIOKHUCTOe APO H HET HUKAKOFO HaMeKa Ha OCTATOK 9MOPHOHAJIbHON 
XpPyCTaJIMKOBOH IlemH, O KOTOpOH ynomuHaet Koulb Kak O perpecCHBHOM IIpH- 
3Hake.CJIOBOM,Ila3 B3POCNOH MHHOFH ABJIACTCA MOJIHOWCHHbIM OPraHOM, BIOJIHe 
IPHCHOCOGJEHHBIM JIA BOCIIPHATHA CBeTa B BOAHOH cpese. Cu1adoe Ke pasBuTHe 
CKJIEPbI CCTb He MPH3HaK ee PEAYKIUMH, KaK YTBEPKaloT MHOFHe aBTOPHL (Sant oe), 
a pesysbTaT cla6oH MOABHXKHOCTH raza B OpOuTe. Vrak, HH Ha OJHOM cTayHu 
pasBHTUA OOKOBOrO T1a3a MHHOTH MbI He OOHAPyRHIH HAKAKHX PerpecCHBHBbIX 
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“yepT, H HaM KaxKeTC, YTO B HACTOALee BPEMA NOMKEH OITh OKOHYATEMbHO OCTAB-h 
JI€H B3rusi, Ha OOKOBbIe [asa MMHOrH Kak pewyuMpoBanuble opraHbl. Hx 


Puc. 3. Tonosa s3pocioH muHoru (a) u ee ruia3 (6) 


CJleqyeT CYUMTAaTb MOJIHOIGHHbIMH OpraHaMH 3peHHA, Ha Ka2KJIOM 9TaNe pasBHTHA 
2KMBOTHOPO MpPHCnoOcoG6JIeHHBIMH K H3MeHATOWeHcA cCpeye OONTAHHA. 


MockosckHit TocyapcTBeHHBIH yHHBepCHTeT Tloctynn10 
um. M. B. JlomoHocosa 1, Vi oon 
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